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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910017401.0 filed in China on
January 8, 2019, which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
communications technologies, and in particular, to an an-
tenna panel control method, a terminal device, and a net-
work side device.

BACKGROUND

[0003] Radio access technology standards such as
Long Term Evolution (Long Term Evolution, LTE)/LTE-
A (LTE-Advanced) are all constructed on the basis of
technologies of Multiple-Input Multiple-Output (Multiple-
Input Multiple-Output, MIMO) and Orthogonal Frequency
Division Multiplexing (Orthogonal Frequency Division
Multiplexing, OFDM). The MIMO technology improves a
peak rate and system spectrum utilization by using a spa-
tial degree of freedom available in a multiple-antenna
system.
[0004] In a standardization development process, di-
mensions of the MIMO technology are constantly ex-
panded. In LTE Rel-8, a maximum of 4 layers of MIMO
transmission can be supported. In Rel-9, in an enhanced
multi-user multiple-input multiple-output (Multi-User MI-
MO, MU-MIMO) technology, a maximum of 4 downlink
data layers can be supported in MU-MIMO transmission
of a transmission mode (Transmission Mode, TM)-8. In
Rel-10, a transmission capability of single-user multiple-
input multiple-output (Single-User MIMO, SU-MIMO) is
expanded to a maximum of 8 data layers.
[0005] The industry is further pushing the MIMO tech-
nology towards a three-dimensional and large-scale di-
rection. 3GPP has completed a research project of 3D
channel modeling, and is conducting research and stand-
ardization work of enhanced full-dimension multiple-in-
put multiple-output (Enhancements on Full-Dimension
MIMO, eFD-MIMO) and new radio multiple-input multi-
ple-output (New Radio MIMO, NR MIMO). It may be pre-
dicted that the MIMO technology with a larger scale and
more antenna ports will be introduced in a future 5G mo-
bile communications system.
[0006] However, as the number of antenna panels of
a terminal device increases, power consumption of the
terminal device becomes larger. How to reduce power
consumption of the terminal device has become an ur-
gent problem to be solved.

SUMMARY

[0007] Embodiments of the present disclosure provide
an antenna panel control method, a terminal device, and
a network side device to solve the problem that multiple
antenna panels increase power consumption of the ter-
minal device.
[0008] According to a first aspect, an embodiment of
the present disclosure provides an antenna panel control
method, applied to a terminal device including at least
two antenna panels, and including:

determining a first antenna panel that is to be turned
off; and
controlling the first antenna panel to be in an off state.

[0009] According to a second aspect, an embodiment
of the present disclosure provides an antenna panel con-
trol method, applied to a network side device, and includ-
ing:
determining a first antenna panel that is to be turned off
on a terminal device.
[0010] According to a third aspect, an embodiment of
the present disclosure further provides a terminal device,
where the terminal device includes at least two antenna
panels, and includes:

a first determining module, configured to determine
a first antenna panel that is to be turned off; and
a control module, configured to control the first an-
tenna panel to be in an off state.

[0011] On the fourth aspect, an embodiment of the
present disclosure further provides network side device,
including:
a second determining module, configured to determine
a first antenna panel that is to be turned off on a terminal
device.
[0012] According to a fifth aspect, the present disclo-
sure further provides a terminal device, including: a mem-
ory, a processor, and a program stored in the memory
and executable on the processor, where the program,
when executed by the processor, implements the steps
in the foregoing antenna panel control method.
[0013] According to a sixth aspect, the present disclo-
sure further provides a network side device, including: a
memory, a processor, and a program stored in the mem-
ory and executable on the processor, where the program,
when executed by the processor, implements the steps
of the foregoing antenna panel control method.
[0014] According to a seventh aspect, the present dis-
closure further provides a computer readable storage
medium. The computer readable storage medium stores
a computer program, and when the computer program
is executed by a processor, steps of the foregoing an-
tenna panel control method are implemented.
[0015] In the embodiments of the present disclosure,
after the first antenna panel that is to be turned off is
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determined, the first antenna panel is turned off. In this
way, some or all of antenna panels of the terminal device
may be turned off, thereby reducing power consumption
of the terminal device and increasing standby time of the
terminal device.

BRIEF DESCRIPTION OF DRAWINGS

[0016] To describe the technical solutions in the em-
bodiments of the present disclosure more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired in the embodiments of the present disclosure. Ap-
parently, the accompanying drawings in the following de-
scriptions show merely some embodiments of the
present disclosure, and a person of ordinary skill in the
art may still derive other drawings from these accompa-
nying drawings without creative efforts.

FIG. 1 is a structural diagram of a network system
to which embodiments of the present disclosure can
be applied;
FIG. 2 is a first flowchart of an antenna panel control
method according to an embodiment of the present
disclosure;
FIG. 3 is a second flowchart of an antenna panel
control method according to an embodiment of the
present disclosure;
FIG. 4 is a first structural diagram of a terminal device
according to an embodiment of the present disclo-
sure;
FIG. 5 is a first structural diagram of a network side
device according to an embodiment of the present
disclosure;
FIG. 6 is a second structural diagram of a terminal
device according to an embodiment of the present
disclosure; and
FIG. 7 is a second structural diagram of a network
side device according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] The following clearly and completely describes
the technical solutions in the embodiments of the present
disclosure with reference to the accompanying drawings
in the embodiments of the present disclosure. Apparent-
ly, the described embodiments are some rather than all
of the embodiments of the present disclosure. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present disclo-
sure without creative efforts shall fall within the protection
scope of the present disclosure.
[0018] Referring to FIG. 1, FIG. 1 is a schematic dia-
gram of a network structure to which an embodiment of
the present disclosure can be applied. As shown in FIG.
1, the network structure includes a terminal device (User
Equipment, UE) 11 and a network side device 12, where
the terminal device 11 may be a terminal side device

such as a mobile phone or an in-vehicle terminal. It should
be noted that a specific type of the terminal device 11 is
not limited in this embodiment of the present disclosure.
The network side device 12 may be a base station, for
example, a macro base station, an LTE eNB (evolved
node base station, eNB), a 5G (5th generation, 5G) New
Radio (New Radio, NR) NB, or the like. The network side
device 12 may alternatively be a small cell, for example,
a low power node (Low Power Node, LPN), a pico (pico)
cell, or a femto (femto) cell, or the network side device
12 may be an access point (Access Point, AP). The base
station may alternatively be a network node including a
central unit (Central Unit, CU) and a plurality of transmis-
sion reception points (Transmission Reception Point,
TRP) managed and controlled by the central unit. It
should be noted that a specific type of the network side
device 12 is not limited in this embodiment of the present
disclosure.
[0019] Referring to FIG. 2, FIG. 2 is a flowchart of an
antenna panel control method according to an embodi-
ment of the present disclosure. As shown in FIG. 2, the
method includes the following steps:

Step 201: Determine a first antenna panel that is to
be turned off.
Step 202: Control the first antenna panel to be in an
off state.

[0020] The panel control method provided in the em-
bodiments of the present disclosure is applied to a ter-
minal device including at least two antenna panels. After
the terminal device is turned on, each antenna panel may
be configured to be in the on state, that is, uplink (Upload,
UL) or downlink (Download, DL) transmission may be
performed through any antenna panel. The antenna pan-
el specifically refers to: a reference signal resource set
(RS resource set), a beam set, an antenna panel explicitly
defined by network, a terminal radio frequency channel,
spatial relation information (spatial Relation Info), a group
of downlink reference signal resources (a group of DL
RS resources), a group of transmission configuration in-
dicator states (a group of TCI states), a unit of power
control (a unit of power control), a unit of timing control
(a unit of timing control), or the like.
[0021] Specifically, in the embodiments, the first an-
tenna panel that is to be turned off may be actively se-
lected and controlled by the user, and may also be con-
trolled by the network side device. It further may be
agreed in advance in a protocol that an antenna panel
that meets a preset conditions is determined as the first
antenna panel that is to be turned off. When the user
actively selects and controls the first antenna panel that
is to be turned off on the terminal device, the on state or
the off state of each antenna panel may be set through
a specified setting interface. After the first antenna panel
is determined, the panel information of the first antenna
panel is indicated to the network side device. When the
first antenna panel that needs to be turned off is controlled
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by the network side device, the network side device may
indicate the panel information of the first antenna panel
to the terminal device.
[0022] After the terminal device determines the first an-
tenna panel that is to be turned off, the first antenna panel
may be turned off. Specific behavior of turning off the first
antenna panel is described in detail in the embodiments
below. It should be noted that the first antenna panel may
be some or all antenna panels of the terminal device. It
should be understood that the first antenna panel usually
refers to an antenna panel that may have very poor net-
work channel quality. This antenna panel consumes a
lot of power and time-frequency resources, but contrib-
utes little communication quality, resulting in a waste of
energy and time-frequency resources.
[0023] In the embodiments of the present disclosure,
after the first antenna panel that is to be turned off is
determined, the first antenna panel is turned off. In this
way, some or all of antenna panels of the terminal device
may be turned off, thereby reducing power consumption
of the terminal device and increasing standby time of the
terminal device.
[0024] In an optional embodiment, the network side
device may control the first antenna panel that needs to
be turned off. For example, the network side device may
send the first notification message to the terminal device
to indicate the first antenna panel that needs to be turned
off. Specifically, in the embodiments, step 201 includes:

receiving a first notification message sent by a net-
work side device; and
determining the first antenna panel according to the
first notification message.

[0025] In this embodiment, the first notification mes-
sage may directly notify the terminal device of the first
antenna panel that is to be turned off, and may also in-
directly notify the terminal device of the first antenna pan-
el that is to be turned off. Detailed descriptions are as
follows.
[0026] It should be noted that the first notification mes-
sage may be sent through any one of physical layer sig-
naling, medium access control (Medium Access Control,
MAC) signaling, and radio resource control (Radio Re-
source Control, RRC) signaling.
[0027] Solution 1: The network side device directly in-
forms, through the first notification message, the terminal
device of the first antenna panel that is to be turned off.
[0028] In solution 1, the first notification message may
be notified in any one of the following manners.

manner 1: instructing a second antenna panel to be
in an on state, where the second antenna panel is
an antenna panel of all antenna panels of the termi-
nal device other than the first antenna panel;
manner 2: instructing the first antenna panel to be in
the off state;
manner 3: instructing the first antenna panel to be in

the off state, and instructing the second antenna pan-
el to be in the on state;
manner 4: instructing a third antenna panel to switch
from the on state to the off state, where the third
antenna panel is at least one antenna panel of an-
tenna panels that are currently in the on state; and
manner 5: instructing a fourth antenna panel to
switch from the off state to the on state, where the
fourth antenna panel is at least one antenna panel
of antenna panels that are currently in the off state.

[0029] In manner 1, the first notification message may
indicate antenna panels that are in the on state, to de-
termine that an antenna panel that has not been indicated
is the first antenna panel. In manner 2, the first notification
message may indicate antenna panels that are in the off
state, to determine that the indicated antenna panels are
the first antenna panel. In manner 3, the first notification
message may indicate antenna panels that are in the off
state and antenna panels that are in the on state, to de-
termine that the antenna panels that are indicated as
being in the off state are the first antenna panel. In manner
4 and manner 5, an antenna panel that switches between
states is indicated. Specifically, in manner 4, an antenna
panel in the on state is adjusted to be in the off state. In
this case, it may be determined that the antenna panel
that is previously in the off state and an antenna panel
indicated by the first notification message are the first
antenna panel. In manner 5, an antenna panel that is in
the off state is adjusted to be in the on state. In this case,
it may be determined that an antenna panel that is pre-
viously in the off state other than the antenna panel in
the first notification message is the first antenna panel.
[0030] Solution 2: The network side device indirectly
informs, through the first notification message, the termi-
nal device of the first antenna panel that is to be turned off.
[0031] In solution 2, the first notification message may
include at least one of downlink measurement informa-
tion, a sounding reference signal (Sounding Reference
Signal, SRS) initially configured by the network side de-
vice for the terminal device, an SRS configured and ac-
tivated by the network side device for the terminal device,
and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0032] In the embodiments, the first notification mes-
sage may specifically include one or more of downlink
measurement information, a sounding reference signal
SRS initially configured by the network side device for
the terminal device, an SRS configured and activated by
the network side device for the terminal device, and target
information, to indicate the first antenna panel. Detailed
descriptions are as follows.
[0033] For example, in an optional implementation,
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when the first notification message includes downlink
measurement information and a first target parameter,
step 201 includes any one of the following:

determining that an antenna panel corresponding to
panel information that is not included in the downlink
measurement information is the first antenna panel;
determining that an antenna panel corresponding to
panel information that is not included in the first target
parameter is the first antenna panel, where the first
target parameter is a sounding reference signal SRS
initially configured for the terminal device or an SRS
configured and activated by the network side device
for the terminal device; and
determining that an intersection set or a union set of
an antenna panel corresponding to panel informa-
tion that is not included in the downlink measurement
information and an antenna panel corresponding to
panel information that is not included in the first target
parameter is the first antenna panel.

[0034] In this implementation, the first antenna panel
may be indicated by one of the downlink measurement
information or the first target parameter, or the first an-
tenna panel may be indicated by both the downlink meas-
urement information and the first target parameter. Spe-
cifically, when the first antenna panel is indicated by both
the downlink measurement information and the first tar-
get parameter, an antenna panel corresponding to panel
information that is not included in both the downlink
measurement information and the first target parameter
may be determined as the first antenna panel; or an an-
tenna panel corresponding to panel information that is
not included in the downlink measurement information
and an antenna panel corresponding to panel information
that is not included in the first target parameter may be
determined as the first antenna panel.
[0035] There may be multiple types of SRSs men-
tioned above. For example, the SRS may include an SRS
for beam management (that is, SRS for BM, BM refers
to beam management), a codebook based SRS (code-
book based SRS), a non-codebook based SRS (that is,
Non-codebook based SRS), and an SRS for antenna
panel selection. In the embodiments, the antenna panel
corresponding to the panel information that is not includ-
ed in the first target parameter is: an antenna panel cor-
responding to panel information that is not included in a
first target object of the first target parameter, and the
first target object is an SRS of all SRSs other than an
SRS for beam management (that is, SRS for BM, BM
refers to beam management).
[0036] The downlink measurement information in-
cludes a second target parameter, the second target pa-
rameter is a synchronization signal block (Synchroniza-
tion Signal and PBCH block, SSB) or a channel state
information reference signal (Channel State Information
Reference Signal, CSI-RS), the antenna panel corre-
sponding to the panel information that is not included in

the downlink measurement information is: an antenna
panel corresponding to panel information included in a
first target object of the second target parameter, and the
first target object is an SSB of SSBs other than an SSB
for beam management (that is, SRS for BM), or a CSI-
RS of CSI-RSs other than a CSI-RS for beam manage-
ment (that is, CSI-RS for BM).
[0037] In another optional implementation, when the
first notification message includes the target information,
the determining a first antenna panel that is to be turned
off includes:
determining the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0038] In this implementation, the target information in-
cludes a transmission configuration indicator state
(Transmission Configuration Indicator state, TCI state),
and the third target parameter is a parameter in the TCI
state. The third target parameter is a target reference
signal, and the second antenna panel is a panel corre-
sponding to the target reference signal in the beam re-
port.
[0039] Specifically, in this embodiment, the beam re-
port may be a beam report reported by the terminal device
recently, and the beam report may indicate that one or
more antenna panels correspond to the target reference
signal. When the target reference signal corresponds to
at least two first target antenna panels, the second an-
tenna panel is an antenna panel having a better reporting
result among the at least two first target antenna panels.
For example, the antenna panel having the best reporting
result refers to an antenna panel having the highest ref-
erence signal received power (Reference Signal Re-
ceived Power, RSRP) or signal-to-noise and interference
ratio (signal-to-noise and interference ratio, SINR) in the
reporting result.
[0040] In another optional embodiment, the user may
actively control the first antenna panel that needs to be
turned off. Specifically, the user may choose whether to
turn off the antenna panel according to different usage
scenarios, or the terminal device recommends, accord-
ing to the beam measurement result, an antenna panel
that may be turned off, so that the user selects the first
antenna panel that is to be turned off. After the first an-
tenna panel is determined, the terminal device sends a
second notification message to the network side device
to notify the network side device of the first antenna panel
that needs to be turned off. Specifically, based on the
foregoing embodiment, in this embodiment, after step
201, the method further includes: sending a second no-
tification message to the network side device, so that the
network side device determines the first antenna panel
according to the second notification message.
[0041] It should be noted that the second notification
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message may be sent through any one of physical layer
signaling, medium access control MAC signaling, and
radio resource control RRC signaling.
[0042] In this embodiment, the second notification
message may directly notify the network side device of
the first antenna panel that is to be turned off, and may
also indirectly notify the network side device of the first
antenna panel that is to be turned off. Detailed descrip-
tions are as follows.
[0043] Solution 3: The terminal device directly informs,
through the second notification message, the network
side device of the first antenna panel that is to be turned
off on the terminal device.
[0044] In solution 3, the second notification message
may be notified in any one of the following manners.

manner 6: instructing a second antenna panel to be
in an on state, where the second antenna panel is
an antenna panel of all antenna panels of the termi-
nal device other than the first antenna panel;
manner 7: instructing the first antenna panel to be in
the off state;
manner 8: instructing the first antenna panel to be in
the off state, and instructing the second antenna pan-
el to be in the on state;
manner 9: instructing a third antenna panel to switch
from the on state to the off state, where the third
antenna panel is at least one antenna panel of an-
tenna panels that are currently in the on state; and
manner 10: instructing a fourth antenna panel to
switch from the off state to the on state, where the
fourth antenna panel is at least one antenna panel
of antenna panels that are currently in the off state.

[0045] In manner 6, the second notification message
may indicate antenna panels that are in the on state, so
that the network side device may determine that an an-
tenna panel that has not been indicated is the first an-
tenna panel. In manner 7, the second notification mes-
sage may indicate antenna panels that are in the off state,
so that the network side device may determine that the
indicated antenna panels are the first antenna panel. In
manner 8, the second notification message may indicate
antenna panels that are in the off state and antenna pan-
els that are in the on state, so that the network side device
may determine that the antenna panels that are indicated
as being in the off state are the first antenna panel. In
manner 9 and manner 10, an antenna panel that switches
between states is indicated. Specifically, in manner 9, an
antenna panel in the on state is adjusted to be in the off
state. In this case, the network side device may determine
that the antenna panel that is previously in the off state
on the terminal device and an antenna panel indicated
by the second notification message are the first antenna
panel, or may determine that an antenna panel indicated
by the second notification message is the first antenna
panel. In manner 10, an antenna panel that is in the off
state is adjusted to be in the on state. In this case, the

network side device may determine that an antenna pan-
el that is previously in the off state on the terminal device
other than the antenna panel in the first notification mes-
sage is the first antenna panel.
[0046] Solution 4: The terminal device indirectly in-
forms, through the second notification message, the net-
work side device of the first antenna panel that is to be
turned off on the terminal device.
[0047] In solution 4, the second notification message
may include at least one of a beam report and an SRS
that is sent to the network side device.
[0048] When the second notification message includes
the beam report, the terminal device indicates the first
antenna panel to the network side device through the
beam report.
[0049] Specifically, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

an antenna panel corresponding to panel informa-
tion that is not included in the beam report is the first
antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
an antenna panel corresponding to panel informa-
tion that is not included in all beam reports sent in at
least M times among beam reports sent in recent N
times is the first antenna panel; and
a second target antenna panel that is implicitly indi-
cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0050] In the embodiments, each beam report includes
a measurement result of at least one antenna panel. Spe-
cifically, that the beam report does not include the panel
information of the second target antenna panel is: the
beam report does not include a measurement result of
the second target antenna panel; and that the beam re-
port implicitly indicates the second target antenna panel
is: the beam report indicates that the measurement result
of the second target antenna panel is lower than a preset
threshold.
[0051] In addition, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0052] Specifically, the first antenna panel is indicated
through the SRS in at least one of the following manners:

an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
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an antenna panel corresponding to panel informa-
tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel; and
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0053] In the embodiments, the panel information that
is included in the SRS is: panel information that is includ-
ed in a first target object of the SRS, and the first target
object is an SRS for beam management or an SRS of all
SRSs other than an SRS for beam management. An an-
tenna panel corresponding to panel information that is
implicitly indicated in an SRS that is sent at the L-th time
is: an antenna panel corresponding to an SRS that is not
sent at the L-th time, where L is a positive integer less
than or equal to N.
[0054] It should be noted that in the embodiments, val-
ues of M and N may be configured by the network side
device through physical layer signaling, medium access
control MAC signaling, other higher-layer signaling, or
the like. In the embodiments, the panel information may
be a resource set of the SRS for beam management (that
is, a resource set of SRS for BM) or the like, or may be
spatial Relation Info of an SRS of all SRSs other than
the SRS for beam management (that is, spatial Relation
Info of other SRS) or the like.
[0055] Further, in another optional embodiment, if it is
specified in a protocol in advance that the antenna panel
that meets the preset condition is determined as the first
antenna panel that is to be turned off, there is no need
to send a notification message, thereby reducing signal-
ing consumption.
[0056] In this embodiment, step 201 includes: deter-
mining the first antenna panel that has not performed
uplink and/or downlink transmission for a preset duration.
[0057] Specifically, a manner of collecting statistics on
time during which there is no uplink transmission and/or
downlink transmission may be set according to actual
needs. For example, in the embodiments, the network
side device and the terminal device may use a counter
(counter) and a timer (Timer) to collect statistics on the
time during which there is no uplink transmission, or no
downlink transmission, or neither uplink nor downlink
transmission. For example, there is no uplink transmis-
sion. The timer is restarted every time uplink transmission
occurs. When the timer reaches a maximum threshold
configured in a network, it is considered that the terminal
device has no uplink transmission for a period of time.
Alternatively, an additional counter is used. When the
timer reaches the maximum threshold configured in a
network, the counter counts once and the timer restarts.
When the counter reaches a maximum threshold config-
ured in a network, it is considered that the terminal device

has no uplink transmission for a period of time.
[0058] Further, the counter may collect statistics on
continuous non-transmission, that is, when transmission
occurs, the counter restarts; or the counter collects sta-
tistics on non-transmission within a period of time T, that
is, when transmission occurs, the counter does not re-
start, but only does not count; as time moves on, the
counter discards statistics that are away from the current
time by more than T.
[0059] The network side device and the terminal device
can determine, in the foregoing manner, the first antenna
panel that has not performed uplink and/or downlink
transmission for a preset duration. After the terminal de-
vice determines the first antenna panel, the terminal de-
vice can control some or all antenna panels of the first
antenna panel to be in the off state. It should be noted
that in this embodiment, when the terminal device in-
cludes the second antenna panel other than the first an-
tenna panel, the terminal device can control all antenna
panels belonging to the first antenna panel to be in the
off state. When all the antenna panels of the terminal
device are first antenna panels, the terminal device can
control some antenna panels of the first antenna panel
to be in the off state. In this way, it may be ensured that
the terminal device may still communicate normally after
turning off the antenna panel.
[0060] It should be noted that a length of the preset
duration may be controlled by radio resource control, me-
dium access control control element (Medium Access
Control Control Element, MAC CE), or downlink control
information (Downlink Control Information, DCI).
[0061] Specifically, in this embodiment, not performing
uplink transmission includes: neither data information nor
control information is sent on the first antenna panel.
[0062] An SRS can also be transmitted on the first an-
tenna panel. There may be multiple types of SRSs men-
tioned above. For example, the SRS may include an SRS
for beam management (that is, SRS for BM, BM refers
to beam management), a codebook based SRS (code-
book based SRS), a non-codebook based SRS (that is,
Non-codebook based SRS), and an SRS for antenna
panel selection. In an optional embodiment, transmission
of the SRS for beam management may be a special case,
and may not be a special case. The transmission of the
SRS for beam management can be regarded as perform-
ing uplink transmission, or the transmission of the SRS
for beam management can also be regarded as not per-
forming uplink transmission. That is, not performing up-
link transmission includes or does not include: sending
a target sounding reference signal SRS on the first an-
tenna panel, where the target SRS is an SRS for beam
management. When the SRS for beam management
may be used as a special case, the transmission of the
SRS for beam management can also be regarded as not
performing uplink transmission.
[0063] In this embodiment, the third target antenna
panel of the first antenna panel is in the off state, and if
the target SRS needs to be sent on the third target an-
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tenna panel, the third target antenna panel may be tem-
porarily turned on to send the target SRS. Specifically,
after step 202, the method may further include:
sending a target SRS on the third target antenna panel,
where the target SRS is an SRS for beam management.
[0064] After the target SRS is sent, the third target an-
tenna panel is turned off again.
[0065] When the target SRS is sent on the third target
antenna panel, a transmission delay of the network side
device includes an additional delay, and the additional
delay is used to indicate time for turning on the first an-
tenna panel.
[0066] In the above case, the delay that the network
side device needs to reserve must be long enough to
satisfy the time for turning on the third target antenna
panel. The terminal device may report the time for turning
on the third target antenna panel to the network side de-
vice, or the time for turning on the third target antenna
panel may be specified in a protocol in advance. In the
embodiments, the target SRS may be aperiodic.
[0067] Further, repetition setting of the second target
object is the on state.
[0068] Further, based on the above-mentioned em-
bodiments, in this embodiment, before step 201, the
method further includes:

receiving target information sent by the network side
device.
where the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

[0069] In the embodiments, a third target parameter of
the target information includes or implicitly indicates pan-
el information of the second antenna panel, and the sec-
ond antenna panel is an antenna panel of antenna panels
of the terminal device other than the first antenna panel.
The network side device uses the target information to
configure the panel information of the second antenna
panel used by the terminal device for downlink transmis-
sion. The terminal device and the network side device
may determine, according to the configured panel infor-
mation of the second antenna panel, whether downlink
transmission is performed.
[0070] Specifically, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
The third target parameter is a target reference signal,
and the second antenna panel is an antenna panel cor-
responding to the target reference signal in the beam
report.
[0071] In this embodiment, the beam report may be a
beam report reported by the terminal device recently, and
the beam report may indicate that one or more antenna
panels correspond to the target reference signal. When

the target reference signal corresponds to at least two
first target antenna panels, the second antenna panel is
an antenna panel having a better reporting result among
the at least two first target antenna panels. For example,
the antenna panel having the best reporting result refers
to an antenna panel having the highest RSRP or SINR
in the reporting result.
[0072] A synchronization signal block SSB or a chan-
nel state information reference signal CSI-RS for beam
management can also be transmitted on the first antenna
panel. There can be multiple types of SSBs or CSI-RSs.
For example, the SSB or the CSI-RS may include an SSB
or a CSI-RS for beam management (that is, SSB/CSI-
RS for BM, BM refers to beam management), a codebook
based SRS or CSI-RS, a non-codebook based SRS or
CSI-RS, and an SRS or a CSI-RS for antenna panel se-
lection.
[0073] In an optional embodiment, transmission of the
SRS or the CSI-RS for beam management may be a
special case, and may not be a special case. Reception
of the SRS or the CSI-RS for beam management can be
regarded as performing downlink transmission, or recep-
tion of the SRS or the CSI-RS for beam management
can also be regarded as not performing downlink trans-
mission. That is, not performing downlink transmission
includes or does not include: receiving a second target
object on the first antenna panel, where the second target
object is an SSB or a CSI-RS for beam management.
When the SRS or the CSI-RS for beam management
may be used as a special case, reception of the SRS or
the CSI-RS for beam management can also be regarded
as not performing downlink transmission.
[0074] In this embodiment, the fourth target antenna
panel of the first antenna panel is in the off state, and if
the second target object needs to be received on the
fourth target antenna panel, the fourth target antenna
panel may be temporarily turned on to receive the second
target object. Specifically, after step 202, the method may
further include:
when the fourth target antenna panel of the first antenna
panel is in the off state, controlling the fourth target an-
tenna panel to turn on.
[0075] The second target object is sent on the fourth
target antenna panel, and the second target object is a
synchronization signal block SSB or a channel state in-
formation reference signal CSI-RS for beam manage-
ment.
[0076] After the second target object is sent, the fourth
target antenna panel is turned off again.
[0077] During sending of the second target object on
the fourth target antenna panel, a transmission delay of
the network side device includes an additional delay, and
the additional delay is used to indicate time for turning
on the first antenna panel.
[0078] In the above case, the delay that the network
side device needs to reserve must be long enough to
satisfy the time for turning on the fourth target antenna
panel. The terminal device may report the time for turning
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on the fourth target antenna panel to the network side
device, or the time for turning on the fourth target antenna
panel may be specified in a protocol in advance.
[0079] It should be noted that in the embodiments, the
second target object may be aperiodic; the repetition set-
ting of the second target object may be the on state.
[0080] The second target object includes an SSB or a
CSI-RS. For example, for an aperiodic SSB/CSI-RS for
BM whose repetition setting is configured as "off" (repe-
tition is "off", that is, P2), the terminal device cannot use
the first antenna panel to receive the second target ob-
ject; for an aperiodic SSB/CSI-RS for BM whose repeti-
tion setting is configured as "on" (repetition is "on", that
is, PI or P3), the terminal device may use the panel to
receive the second target object.
[0081] If it is specified in a protocol in advance that the
antenna panel that meets the preset condition is deter-
mined as the first antenna panel that is to be turned off,
in order to ensure a normal communication function, the
terminal device needs to ensure that at least one antenna
panel is in the on state. Specifically, in this embodiment,
step 202 includes: if the terminal device includes the sec-
ond antenna panel other than the first antenna panel,
controlling all antenna panels belonging to the first an-
tenna panel to be in the off state; or if the terminal device
does not include the second antenna panel other than
the first antenna panel, controlling a fifth target antenna
panel of the first antenna panel to be in the off state, and
controlling a sixth target antenna panel of the second
antenna panel to be in the on state.
[0082] In this embodiment, when all the antenna pan-
els of the terminal device do not perform uplink and/or
downlink transmission for a preset duration (that is, the
first antenna panel is all the antenna panels in the termi-
nal device), the remaining antenna panel other than the
antenna panel that needs to be turned on by default (that
is, the sixth antenna panel) is turned off.
[0083] Specifically, in the embodiments, the sixth an-
tenna panel is any one of the following antenna panels:

an antenna panel that receives a physical uplink con-
trol channel (Physical Uplink Control Channel,
PUCCH);
a corresponding antenna panel that receives a phys-
ical uplink shared channel (Physical Uplink Shared
Channel, PUSCH);
an antenna panel that receives a physical downlink
control channel PDCCH;
a corresponding antenna panel that receives a phys-
ical downlink shared channel PDSCH;
a most recently scheduled antenna panel; and
an antenna panel corresponding to the best beam.

[0084] The antenna panel 1 may be specifically a panel
corresponding to spatial relation information of a PUCCH
with the smallest ID in dedicated PUCCH resources (that
is, the panel corresponding to the spatial relation info of
the corresponding PUCCH with the smallest ID in dedi-

cated PUCCH resources). The antenna panel 3 may spe-
cifically be an antenna panel corresponding to a first con-
trol resource set (that is, a panel corresponding to CORE-
SET#0) or all panels used for receiving a PDCCH. The
antenna panel 4 may specifically be an antenna panel
corresponding to a PUSCH default beam scheduled by
downlink control information in a format 0-0 (that is, the
panel corresponding to the PUSCH default beam sched-
uled by DCI 0-0).
[0085] Further, after the first antenna panel is deter-
mined, the first antenna panel may be turned off. Specif-
ically, in the embodiment, the step 202 may include:
turning off a sending module and/or a receiving module
of the first antenna panel.
[0086] In this embodiment, when the first antenna pan-
el is turned off, only the sending module may be turned
off, or only the receiving module may be turned off, or
the sending module and the receiving module may be
turned off at the same time. The turning off a sending
module of the first antenna panel includes:

skipping transmitting uplink service data and/or con-
trol information on the first antenna panel;
allowing or not allowing transmission of a codebook
based SRS and a non-codebook based SRS on the
first antenna panel;
allowing or not allowing sending of an SRS for beam
management on the first antenna panel;
where during transmission of a codebook based
SRS, a non-codebook based SRS, or an SRS for
beam management on the first antenna panel, a
transmission delay of the network side device in-
cludes an additional delay, and the additional delay
is used to indicate time for turning on the first antenna
panel.

[0087] In these embodiments, a codebook based SRS,
a non-codebook based SRS, and an SRS for beam man-
agement are special cases of transmission. A corre-
sponding SRS may be allowed or may not be allowed to
be transmitted on the first antenna panel. Specifically,
when the SRS for beam management is allowed to be
sent on an antenna panel of the first antenna panel, the
antenna panel may be temporarily turned on when the
SRS for beam management needs to be sent, then the
SRS for beam management is sent on the antenna panel,
and then the antenna panel is turned off. In the above
case, the delay that the network side device needs to
reserve must be long enough to satisfy the time for turning
on the antenna panel. The terminal device may report
the time for turning on the antenna panel to the network
side device, or the time for turning on the antenna panel
may be specified in a protocol in advance.
[0088] It should be noted that in this embodiment, an
SRS that is allowed to be sent and that is used for beam
management on the first antenna panel is aperiodic. Fur-
ther, the terminal device may use the first antenna panel
to transmit all types or some types of aperiodic SRSs for
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BM. Specifically, three types of aperiodic SRSs for BM
may include: the network side device and the terminal
device both change the beam direction; only the terminal
device changes the beam direction; only the network side
device changes the beam direction.
[0089] Further, the turning off a receiving module of
the first antenna panel includes:

skipping transmitting downlink service data and/or
control information on the first antenna panel;
allowing or not allowing reception of a reference sig-
nal corresponding to first downlink channel state in-
formation CSI on the first antenna panel, where the
reference signal corresponding to the first downlink
CSI is a reference signal not for beam management;
and
allowing or not allowing reception of a reference sig-
nal corresponding to second CSI on the first antenna
panel, where the reference signal corresponding to
the second CSI is a reference signal for beam man-
agement;
where during reception of the reference signal cor-
responding to the first downlink CSI or the reference
signal corresponding to the second downlink CSI on
the first antenna panel, a transmission delay of the
network side device includes an additional delay,
and the additional delay is used to indicate time for
turning on the first antenna panel.

[0090] In the embodiments, the reference signal cor-
responding to the first CSI and the reference signal cor-
responding to the second CSI are special cases of re-
ceiving, and may be allowed or may not be allowed to be
received on the first antenna panel. Specifically, when
the corresponding reference signal is allowed to be re-
ceived on an antenna panel of the first antenna panel,
the antenna panel may be temporarily turned on when
the corresponding reference signal needs to be received,
then the corresponding reference signal is received on
the antenna panel, and then the antenna panel is turned
off. In the above case, the delay that the network side
device needs to reserve must be long enough to satisfy
the time for turning on the antenna panel. The terminal
device may report the time for turning on the antenna
panel to the network side device, or the time for turning
on the antenna panel may be specified in a protocol in
advance.
[0091] Further, when it is necessary to receive the ref-
erence signal corresponding to the first CSI and/or the
reference signal corresponding to the second CSI on the
first antenna panel, and it is also necessary to transmit
at least one of the codebook based SRS, the non-code-
book based SRS, and the SRS for beam management
on the first antenna panel, the reception and the trans-
mission are performed at moments that are as close as
possible, to avoid turning on the first antenna panel for
multiple times and reduce the time of turning on the first
antenna panel.

[0092] It should be noted that in an embodiment, the
reference signal corresponding to the second CSI that is
allowed to be received on the first antenna panel may be
aperiodic, or may be periodic or semi-periodic. In another
embodiment, the reference signal corresponding to the
second CSI is only aperiodic.
[0093] Further, in an embodiment, the repetition set-
ting of the reference signal corresponding to the second
CSI is the on state or the off state.
[0094] For example, the reference signal correspond-
ing to the second CSI includes an SSB or a CSI-RS.
Specifically, for an aperiodic SSB/CSI-RS for BM whose
repetition setting is configured as "off’ (repetition is "off’,
that is, P2), the terminal device cannot use the first an-
tenna panel to receive the reference signal correspond-
ing to the second CSI; for an aperiodic SSB/CSI-RS for
BM whose repetition setting is configured as "on" (repe-
tition is "on", that is, PI or P3), the terminal device may
use the panel to receive the reference signal correspond-
ing to the second CSI.
[0095] It should be noted that the second antenna pan-
el of the terminal device other than the first antenna panel
is in the on state. Specifically, that the second antenna
panel is in the on state is: allowing transmission of service
data, control information, and a reference signal on the
second antenna panel.
[0096] It should be noted that the plurality of optional
implementations described in the embodiments of the
present disclosure may be implemented in combination
with each other or may be implemented separately. This
is not limited in the embodiments of the present disclo-
sure.
[0097] Furthermore, in order to better understand the
present disclosure, the following describes three different
implementation processes of determining the first anten-
na panel by the network side device, actively selecting
the first antenna panel by the user, or determining the
first antenna panel based on time in detail.
[0098] In an embodiment, the process of determining
the first antenna panel by the network side device is as
follows:
Step 1: The network side device notifies the terminal de-
vice to turn off the first antenna panel.
[0099] In step 1, there are notification manner 1 and
notification manner 2, where manner 1 is that the network
side device explicitly informs the terminal device to turn
off the first antenna panel through explicit signaling; man-
ner 2 is that the network side device indirectly informs
the terminal device to turn off the first antenna panel.
[0100] In the above notification manner 1, the explicit
signaling may include: physical layer signaling, medium
access control signaling, or radio resource control sign-
aling. The explicit signaling may use any of the following
manners to indicate the first antenna panel:

a) indicate panels that are in the on state;
b) indicate panels that are in the off state;
c) indicate the on state and the off state of all panels;
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and
d) indicate panels that switch from the on state to
the off state or panels that switch from the off state
to the on state.

[0101] In the above notification manner 2, DL meas-
urement information and/or a designated SRS config-
ured for the terminal device by the network side device
may indirectly inform the terminal device of the first an-
tenna panel that is turned off, and the designated SRS
is an SRS configured and activated by the network side
device for the terminal device or an SRS initially config-
ured by the network side device for the terminal device.
[0102] Specifically, in a first implementation, it may be
determined that a panel corresponding to panel informa-
tion that is not included in the DL measurement informa-
tion is the first antenna panel; in a second implementa-
tion, it may be determined that a panel corresponding to
panel information that is not included in the designated
SRS is the first antenna panel; in a third implementation,
it may be determined that a panel corresponding to panel
information that is not included in both the DL measure-
ment information and the designated SRS is the first an-
tenna panel.
[0103] Further, determining that a panel corresponding
to panel information that is not included in the DL meas-
urement information is the first antenna panel refers to:
a panel corresponding to panel information that is not
included in the measurement information of the DL meas-
urement information other than the measurement infor-
mation used to measure the SSB/CSI-RS for BM is the
first antenna panel. That a panel corresponding to panel
information that is not included in the designated SRS is
the first antenna panel refers to: the panel corresponding
to panel information that is not included in the SRS of the
designated SRSs other than an SRS for BM is the first
antenna panel.
[0104] In the above manner 2, the panel information
that is not included or implicitly indicated in the target
information further may indirectly inform the terminal de-
vice of the first antenna panel that is to be turned off. The
target information is information configured by the net-
work side device for data receiving or control information
receiving.
[0105] Specifically, the target information includes a
TCI state, and the panel information that is not included
or implicitly indicated in the target information refers to:
the panel information that is not included or implicitly in-
dicated in the TCI state. The panel information that is
implicitly indicated in the TCI state refers to: the panel
information corresponding to the RS in the TCI state, and
the panel information may be a receiving panel corre-
sponding to the RS in a recent beam report. If results of
receiving the RS on multiple panels are reported in the
beam report, the panel is a panel having the best report-
ing result (the highest RSRP and SINR).
[0106] Step 2: The terminal device turns off the first
antenna panel (For the specific implementation process,

refer to the foregoing embodiment. Details are not limited
herein again).
[0107] In another implementation, the process of de-
termining the first antenna panel by the user is specifically
as follows:
Step 3: The terminal device informs the network side de-
vice of the first antenna panel that needs to be turned off
on the terminal device.
[0108] In step 3, there are notification manner 1 and
notification manner 2, where manner 1 is that the network
side device explicitly informs the terminal device to turn
off the first antenna panel through explicit signaling; man-
ner 2 is that the network side device indirectly informs
the terminal device to turn off the first antenna panel.
[0109] In the above notification manner 1, the explicit
signaling may include: physical layer signaling, medium
access control signaling, or other higher-layer signaling.
The explicit signaling may use any of the following man-
ners to indicate the first antenna panel:

a) indicate panels that are in the on state;
b) indicate panels that are in the off state;
c) indicate the on state and the off state of all panels;
and
d) indicate panels that switch from the on state to
the off state or panels that switch from the off state
to the on state.

[0110] In the above notification manner 2, for DL BM,
the terminal device may indirectly indicate the panel in-
formation through a beam report; for UL BM, the terminal
device may indicate the panel information through an
SRS.
[0111] Specifically, for DL BM, a beam report of a cur-
rent time of BM or all beam reports of N times of BM may
indicate that a panel is poor; or a beam report of a current
time of BM or all beam reports of N times of BM does/do
not include information of a panel. In this implementation,
a beam measurement result corresponding to at least
one panel is reported. The above N times can be N times
in the beam reports reported for M consecutive times. M
and N may be configured by the network side device
through physical layer signaling, medium access control
signaling, other higher-layer signaling, or the like.
[0112] For UL BM, the terminal device may indicate
the first antenna panel through panel information that is
not included or implicitly included in the SRS sent this
time or for N times. Specifically, the panel information
may be a resource set of the SRS for BM, or spatial re-
lation Info of other SRS. In this implementation, an SRS
corresponding to at least one panel is sent. The above
N times can be N times in the beam reports reported for
M consecutive times. M and N may be configured by the
network side device through physical layer signaling, me-
dium access control signaling, other higher-layer signal-
ing, or the like.
[0113] Step 4: The terminal device turns off the first
antenna panel (For the specific implementation process,
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refer to the foregoing embodiment. Details are not limited
herein again).
[0114] In another implementation, the process of de-
termining the first antenna panel based on time is spe-
cifically as follows:
Step 5: Determine the first antenna panel based on uplink
and/or downlink transmission.
[0115] In step 5, the antenna panel that has no uplink
transmission for a period of time may be determined as
the first antenna panel; or the antenna panel that has no
downlink transmission for a period of time may be deter-
mined as the first antenna panel; or the antenna panel
that has neither uplink transmission nor downlink trans-
mission for a period of time may be determined as the
first antenna panel.
[0116] For example, for uplink transmission, when the
terminal device uses a panel for uplink transmission dur-
ing a period of detection time, the panel is in the on state;
if the terminal device does not use the panel for uplink
transmission during a period of detection period, both the
network side device and the terminal device consider that
the Panel is in the off state, and the terminal device turns
off the panel.
[0117] Uplink transmission includes data information
and control information, and setting of the above detec-
tion time may be controlled by RRC, a MAC CE, or DCI.
[0118] Further, in an optional solution, special uplink
transmission further may be considered, and special up-
link transmission includes using the panel to send the
SRS for BM. Specifically, the SRS for BM may be ape-
riodic. Using the panel to send the SRS for BM may spe-
cifically refer to: the terminal device uses the panel to
transmit all types or some types of aperiodic SRSs for
BM.
[0119] When the special uplink transmission occurs,
the terminal device and the network side device may con-
sider that the terminal device does not use the panel for
uplink transmission.
[0120] When the panel is in the off state, the terminal
device may temporarily use the panel to complete the
task of special uplink transmission, and then the terminal
device turns off the panel. In the embodiments, the net-
work side device needs to consider the required time of
temporarily turning on the panel, and reserves a sufficient
delay. In addition, the terminal device may inform the
network side device of the required time of turning on the
panel; or the network side device defaults the required
time of turning on the panel by the terminal device.
[0121] It should be noted that, in order to ensure normal
communication, at least one panel of the terminal device
is in the on state. If there is no uplink transmission on all
the panels within a period of detection time, a default
panel keeps turning on. The default panel may be a panel
that sends a PUCCH (for example, a panel correspond-
ing to spatial relation info corresponding to a PUCCH
having the smallest ID in dedicated PUCCH resources);
may also be a corresponding panel that sends a PUSCH
(a panel corresponding to a PUSCH default beam sched-

uled by DCI 0-0); may be the most recently scheduled
panel; or may be a panel corresponding to the best beam.
[0122] For downlink transmission, when the terminal
device uses a panel for downlink transmission during a
period of detection time, the panel is in the on state; if
the terminal device does not use the panel for downlink
transmission during a period of detection period, both the
network side device and the terminal device consider that
the panel is in the off state, and the terminal device turns
off the panel.
[0123] Specifically, the network side device may in-
struct, through the target information, the terminal device
to receive data or control information. The target infor-
mation includes a TCI state, and the panel information
that is not included or implicitly indicated in the target
information refers to: the panel information that is not
included or implicitly indicated in the TCI state. The panel
information that is implicitly indicated in the TCI state re-
fers to: the panel information corresponding to the RS in
the TCI state, and the panel information may be a receiv-
ing panel corresponding to the RS in a recent beam re-
port. If results of receiving the RS on multiple panels are
reported in the beam report, the panel is a panel having
the best reporting result (the highest RSRP and SINR).
[0124] If the terminal device does not use a panel for
downlink transmission during a period of detection peri-
od, both the network side device and the terminal device
consider that the panel is in the off state, and the terminal
device turns off the panel. Setting of the above detection
time may be controlled by RRC, a MAC CE, or DCI.
[0125] Further, in an optional solution, special down-
link transmission further may be considered, and special
downlink transmission includes using the panel to receive
the SSB/CSI-RS for BM. Specifically, the SSB/CSI-RS
for BM may be aperiodic, for example, an aperiodic
SSB/CSI-RS for BM whose repetition setting is "on" (rep-
etition is "on", that is, PI or P3). Using the panel to receive
the SSB/CSI-RS for BM may specifically refer to: the ter-
minal device uses the panel to receive all types or some
types of aperiodic SSB/CSI-RS for BM.
[0126] When the special downlink transmission oc-
curs, the terminal device and the network side device
may consider that the terminal device does not use the
panel for uplink transmission.
[0127] When the panel is in the off state, the terminal
device may temporarily use the panel to complete the
task of special downlink transmission, and then the ter-
minal device turns off the panel. In the embodiments, the
network side device needs to consider the required time
of temporarily turning on the panel, and reserves a suf-
ficient delay. In addition, the terminal device may inform
the network side device of the required time of turning
on the panel; or the network side device defaults the re-
quired time of turning on the panel by the terminal device.
[0128] It should be noted that, in order to ensure normal
communication, at least one panel of the terminal device
is in the on state. If there is no downlink transmission on
all the panels within a period of detection time, a default
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panel keeps turning on. The default panel may be a panel
that receives a PDCCH (for example, a panel corre-
sponding to CORESET#0 or all panels for receiving a
PDCCH); may also be a corresponding panel that re-
ceives a PDSCH; may be the most recently scheduled
panel; or may be a panel corresponding to the best beam.
[0129] Referring to FIG. 3, FIG. 3 is a flowchart of an-
other antenna panel control method according to an em-
bodiment of the present disclosure. The method is ap-
plied to a network side device. As shown in FIG. 3, the
method includes the following steps:
[0130] Step 301: Determine a first antenna panel that
is to be turned off on a terminal device.
[0131] Optionally, after the determining a first antenna
panel that is to be turned off on the terminal device, the
method further includes:
sending a first notification message to the terminal de-
vice, where the first notification message is used to indi-
cate the first antenna panel.
[0132] Optionally, the first notification message in-
cludes first indication information, and the first indication
information is used for instruction in any one of the fol-
lowing manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0133] Optionally, the first notification message in-
cludes at least one of downlink measurement informa-
tion, a sounding reference signal SRS initially configured
by the network side device for the terminal device, an
SRS configured and activated by the network side device
for the terminal device, and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0134] Optionally, when the first notification message
includes downlink measurement information and a first
target parameter, the first notification message indicates
the first antenna panel in any one of the following man-

ners:

the first antenna panel is indicated by panel informa-
tion that is not included in the downlink measurement
information;
the first antenna panel is indicated by panel informa-
tion that is not included in the first target parameter,
where the first target parameter is a sounding refer-
ence signal SRS initially configured for the terminal
device or an SRS configured and activated by the
network side device for the terminal device; and
the first antenna panel is indicated by an intersection
set or a union set of panel information that is not
included in the downlink measurement information
and panel information that is not included in the first
target parameter.

[0135] Optionally, the panel information that is not in-
cluded in the first target parameter is: panel information
that is not included in a first target object of the first target
parameter, and the first target object is an SRS of all
SRSs other than an SRS for beam management.
[0136] Optionally, the downlink measurement informa-
tion includes a second target parameter, the second tar-
get parameter is a synchronization signal block SSB or
a channel state information reference signal CSI-RS, the
panel information that is not included in the downlink
measurement information is: panel information included
in a first target object of the second target parameter,
and the first target object is an SSB of SSBs other than
an SSB for beam management, or a CSI-RS of CSI-RSs
other than a CSI-RS for beam management.
[0137] Optionally, when the first notification message
includes the target information, the first notification mes-
sage indicates the first antenna panel in the following
manner:
determining the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0138] Optionally, before the determining a first anten-
na panel that is to be turned off on the terminal device,
the method further includes:
receiving a second notification message sent by the ter-
minal device, where the second notification message is
used to indicate the first antenna panel.
[0139] Optionally, the second notification message in-
cludes second indication information, and the second in-
dication information is used to instruct the first antenna
panel in any one of the following manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
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instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0140] Optionally, the second notification message in-
cludes at least one of a beam report and an SRS that is
sent to the network side device.
[0141] Optionally, when the second notification mes-
sage includes the beam report, the terminal device indi-
cates the first antenna panel to the network side device
through the beam report.
[0142] Optionally, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

a second target antenna panel corresponding to pan-
el information that is not included in the beam report
is the first antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
a second target antenna panel corresponding to pan-
el information that is not included in all beam reports
sent in at least M times among beam reports sent in
recent N times is the first antenna panel; and
a second target antenna panel that is implicitly indi-
cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0143] Optionally, each beam report includes a meas-
urement result of at least one antenna panel;

where that the beam report does not include the pan-
el information of the second target antenna panel is:
the beam report does not include a measurement
result of the second target antenna panel; and
that the beam report implicitly indicates the second
target antenna panel is: the beam report indicates
that the measurement result of the second target an-
tenna panel is lower than a preset threshold.

[0144] Optionally, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0145] Optionally, the first antenna panel is indicated

through the SRS in any one of the following manners:

an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
an antenna panel corresponding to panel informa-
tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel; and
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0146] Optionally, the panel information that is includ-
ed in the SRS is: panel information that is included in a
first target object of the SRS, and the first target object
is an SRS for beam management or an SRS of all SRSs
other than an SRS for beam management.
[0147] Optionally, an antenna panel corresponding to
panel information that is implicitly indicated in an SRS
that is sent at the L-th time is: an antenna panel corre-
sponding to an SRS that is not sent at the L-th time, where
L is a positive integer less than or equal to N.
[0148] Optionally, the determining a first antenna panel
that is to be turned off on the terminal device includes:
determining the first antenna panel that has not per-
formed uplink and/or downlink transmission for a preset
duration.
[0149] Optionally, not performing uplink transmission
includes: neither data information nor control information
is sent on the first antenna panel.
[0150] Optionally, not performing uplink transmission
includes or does not include: sending a target sounding
reference signal SRS on the first antenna panel, where
the target SRS is an SRS for beam management.
[0151] Optionally, before the determining the first an-
tenna panel that has not performed uplink and/or down-
link transmission for a preset duration, the method further
includes:

sending target information to the terminal device;
where the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

[0152] Optionally, a third target parameter of the target
information includes or implicitly indicates panel informa-
tion of the second antenna panel, and the second anten-
na panel is an antenna panel of antenna panels of the
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terminal device other than the first antenna panel.
[0153] Optionally, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
[0154] Optionally, the third target parameter is a target
reference signal, and the second antenna panel is an
antenna panel corresponding to the target reference sig-
nal in the beam report.
[0155] Optionally, when the target reference signal
corresponds to at least two first target antenna panels,
the second antenna panel is an antenna panel having a
better reporting result among the at least two first target
antenna panels.
[0156] Optionally, not performing downlink transmis-
sion includes or does not include: receiving a second
target object on the first antenna panel, where the second
target object is an SSB or a CSI-RS for beam manage-
ment.
[0157] It should be noted that the embodiment is an
implementation of the network side device corresponding
to the embodiment shown in FIG. 2. For the specific im-
plementation, refer to the relevant description of the em-
bodiment shown in FIG. 2. The same technical effects
can be achieved. To avoid repetition, details are not de-
scribed herein again.
[0158] Referring to FIG. 4, FIG. 4 is a structural dia-
gram of a terminal device according to an embodiment
of this disclosure. The terminal device includes at least
two antenna panels. As shown in FIG. 4, the terminal
device 400 includes:

a first determining module 401, configured to deter-
mine a first antenna panel that is to be turned off; and
a control module 402, configured to control the first
antenna panel to be in an off state.

[0159] Optionally, the first determining module 401 in-
cludes:

a receiving unit, configured to receive a first notifica-
tion message sent by a network side device; and
a determining unit, configured to determine the first
antenna panel according to the first notification mes-
sage.

[0160] Optionally, the first notification message in-
cludes first indication information, and the first indication
information is used for instruction in any one of the fol-
lowing manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to

be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0161] Optionally, the first notification message in-
cludes at least one of downlink measurement informa-
tion, a sounding reference signal SRS initially configured
by the network side device for the terminal device, an
SRS configured and activated by the network side device
for the terminal device, and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0162] Optionally, when the first notification message
includes downlink measurement information and a first
target parameter, the first determining module is specif-
ically configured to perform any one of the following op-
erations:

determining that an antenna panel corresponding to
panel information that is not included in the downlink
measurement information is the first antenna panel;
determining that an antenna panel corresponding to
panel information that is not included in the first target
parameter is the first antenna panel, where the first
target parameter is a sounding reference signal SRS
initially configured for the terminal device or an SRS
configured and activated by the network side device
for the terminal device; and
determining that an intersection set or a union set of
an antenna panel corresponding to panel informa-
tion that is not included in the downlink measurement
information and an antenna panel corresponding to
panel information that is not included in the first target
parameter is the first antenna panel.

[0163] Optionally, the antenna panel corresponding to
the panel information that is not included in the first target
parameter is: an antenna panel corresponding to panel
information that is not included in a first target object of
the first target parameter, and the first target object is an
SRS of all SRSs other than an SRS for beam manage-
ment.
[0164] Optionally, the downlink measurement informa-
tion includes a second target parameter, the second tar-
get parameter is a synchronization signal block SSB or
a channel state information reference signal CSI-RS, the
antenna panel corresponding to the panel information
that is not included in the downlink measurement infor-
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mation is: an antenna panel corresponding to panel in-
formation included in a first target object of the second
target parameter, and the first target object is an SSB of
SSBs other than an SSB for beam management, or a
CSI-RS of CSI-RSs other than a CSI-RS for beam man-
agement.
[0165] Optionally, when the first notification message
includes the target information, the first determining mod-
ule 401 is specifically configured to:
determine the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0166] Optionally, the terminal device 400 further in-
cludes:
a first transmission module, configured to send a second
notification message to the network side device, so that
the network side device determines the first antenna pan-
el according to the second notification message.
[0167] Optionally, the second notification message in-
cludes second indication information, and the second in-
dication information is used to instruct the first antenna
panel in any one of the following manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0168] Optionally, the second notification message in-
cludes at least one of a beam report and an SRS that is
sent to the network side device.
[0169] Optionally, when the second notification mes-
sage includes the beam report, the terminal device indi-
cates the first antenna panel to the network side device
through the beam report.
[0170] Optionally, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

a second target antenna panel corresponding to pan-
el information that is not included in the beam report

is the first antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
a second target antenna panel corresponding to pan-
el information that is not included in all beam reports
sent in at least M times among beam reports sent in
recent N times is the first antenna panel; and
a second target antenna panel that is implicitly indi-
cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0171] Optionally, each beam report includes a meas-
urement result of at least one antenna panel;

where that the beam report does not include the pan-
el information of the second target antenna panel is:
the beam report does not include a measurement
result of the second target antenna panel; and
that the beam report implicitly indicates the second
target antenna panel is: the beam report indicates
that the measurement result of the second target an-
tenna panel is lower than a preset threshold.

[0172] Optionally, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0173] Optionally, the first antenna panel is indicated
through the SRS in any one of the following manners:

an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
an antenna panel corresponding to panel informa-
tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0174] Optionally, the panel information that is includ-
ed in the SRS is: panel information that is included in a
first target object of the SRS, and the first target object
is an SRS for beam management or an SRS of all SRSs
other than an SRS for beam management.
[0175] Optionally, an antenna panel corresponding to
panel information that is implicitly indicated in an SRS
that is sent at the L-th time is: an antenna panel corre-
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sponding to an SRS that is not sent at the L-th time, where
L is a positive integer less than or equal to N.
[0176] Optionally, the first determining module 401 is
specifically configured to: determine the first antenna
panel that has not performed uplink and/or downlink
transmission for a preset duration.
[0177] Optionally, not performing uplink transmission
includes: neither data information nor control information
is sent on the first antenna panel.
[0178] Optionally, not performing uplink transmission
includes or does not include: sending a target sounding
reference signal SRS on the first antenna panel, where
the target SRS is an SRS for beam management.
[0179] Optionally, before the determining the first an-
tenna panel that has not performed uplink and/or down-
link transmission for a preset duration, the method further
includes:

receiving target information sent by the network side
device.
where the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

[0180] Optionally, a third target parameter of the target
information includes or implicitly indicates panel informa-
tion of the second antenna panel, and the second anten-
na panel is an antenna panel of antenna panels of the
terminal device other than the first antenna panel.
[0181] Optionally, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
[0182] Optionally, the third target parameter is a target
reference signal, and the second antenna panel is an
antenna panel corresponding to the target reference sig-
nal in the beam report.
[0183] Optionally, when the target reference signal
corresponds to at least two first target antenna panels,
the second antenna panel is an antenna panel having a
better reporting result among the at least two first target
antenna panels.
[0184] Optionally, not performing downlink transmis-
sion includes or does not include: receiving a second
target object on the first antenna panel, where the second
target object is an SSB or a CSI-RS for beam manage-
ment.
[0185] Optionally, the control module 402 is specifical-
ly configured to:

if the terminal device includes the second antenna
panel other than the first antenna panel, control all
antenna panels belonging to the first antenna panel
to be in the off state; or
if the terminal device does not include the second
antenna panel other than the first antenna panel,

control a fifth target antenna panel of the first antenna
panel to be in the off state, and control a sixth target
antenna panel of the second antenna panel to be in
the on state.

[0186] Optionally, the sixth target antenna panel is any
one of the following antenna panels:

an antenna panel that receives a physical uplink con-
trol channel PUCCH;
a corresponding antenna panel that receives a phys-
ical uplink shared channel PUSCH;
an antenna panel that receives a physical downlink
control channel PDCCH;
a corresponding antenna panel that receives a phys-
ical downlink shared channel PDSCH;
a most recently scheduled antenna panel; and
an antenna panel corresponding to the best beam.

[0187] Optionally, the control module 401 is specifical-
ly configured to:
turn off a sending module and/or a receiving module of
the first antenna panel.
[0188] Optionally, the turning off a sending module of
the first antenna panel includes:

skipping transmitting uplink service data and/or con-
trol information on the first antenna panel;
allowing or not allowing transmission of a codebook
based SRS and a non-codebook based SRS on the
first antenna panel;
allowing or not allowing sending of an SRS for beam
management on the first antenna panel;
where during transmission of a codebook based
SRS, a non-codebook based SRS, or an SRS for
beam management on the first antenna panel, a
transmission delay of the network side device in-
cludes an additional delay, and the additional delay
is used to indicate time for turning on the first antenna
panel.

[0189] Optionally, an SRS that is allowed to be sent
and that is used for beam management on the first an-
tenna panel is aperiodic.
[0190] Optionally, the turning off a receiving module of
the first antenna panel includes:

skipping transmitting downlink service data and/or
control information on the first antenna panel;
allowing or not allowing reception of a reference sig-
nal corresponding to first downlink channel state in-
formation CSI on the first antenna panel, where the
reference signal corresponding to the first downlink
CSI is a reference signal not for beam management;
and
allowing or not allowing reception of a reference sig-
nal corresponding to second CSI on the first antenna
panel, where the reference signal corresponding to
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the second CSI is a reference signal for beam man-
agement;
where during reception of the reference signal cor-
responding to the first downlink CSI or the reference
signal corresponding to the second downlink CSI on
the first antenna panel, a transmission delay of the
network side device includes an additional delay,
and the additional delay is used to indicate time for
turning on the first antenna panel.

[0191] Optionally, a reference signal that is allowed to
be received and that corresponds to the second CSI on
the first antenna panel is aperiodic.
[0192] Optionally, repetition setting of the reference
signal corresponding to the second CSI is the on state.
[0193] Optionally, the reference signal corresponding
to the second CSI includes an SSB or a CSI-RS.
[0194] Optionally, the second antenna panel of the ter-
minal device other than the first antenna panel is in the
on state.
[0195] Optionally, that the second antenna panel is in
the on state is: allowing transmission of service data,
control information, and a reference signal on the second
antenna panel.
[0196] The terminal device provided in this embodi-
ment of the present disclosure can implement the proc-
esses that are implemented by the terminal device in the
method embodiment of FIG. 2. To avoid repetition, details
are not described herein again.
[0197] Referring to FIG. 5, FIG. 5 is a structural dia-
gram of a network side device according to an embodi-
ment of the present disclosure. As shown in FIG. 5, the
network side device 500 includes:
a second determining module 501, configured to deter-
mine a first antenna panel that is to be turned off on a
terminal device.
[0198] Optionally, the network side device 500 further
includes:
a second transmission module, configured to send a first
notification message to the terminal device, where the
first notification message is used to indicate the first an-
tenna panel.
[0199] Optionally, the first notification message in-
cludes first indication information, and the first indication
information is used for instruction in any one of the fol-
lowing manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-

el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0200] Optionally, the first notification message in-
cludes at least one of downlink measurement informa-
tion, a sounding reference signal SRS initially configured
by the network side device for the terminal device, an
SRS configured and activated by the network side device
for the terminal device, and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0201] Optionally, when the first notification message
includes downlink measurement information and a first
target parameter, the first notification message indicates
the first antenna panel in any one of the following man-
ners:

the first antenna panel is indicated by panel informa-
tion that is not included in the downlink measurement
information;
the first antenna panel is indicated by panel informa-
tion that is not included in the first target parameter,
where the first target parameter is a sounding refer-
ence signal SRS initially configured for the terminal
device or an SRS configured and activated by the
network side device for the terminal device; and
the first antenna panel is indicated by an intersection
set or a union set of panel information that is not
included in the downlink measurement information
and panel information that is not included in the first
target parameter.

[0202] Optionally, the panel information that is not in-
cluded in the first target parameter is: panel information
that is not included in a first target object of the first target
parameter, and the first target object is an SRS of all
SRSs other than an SRS for beam management.
[0203] Optionally, the downlink measurement informa-
tion includes a second target parameter, the second tar-
get parameter is a synchronization signal block SSB or
a channel state information reference signal CSI-RS, the
panel information that is not included in the downlink
measurement information is: panel information included
in a first target object of the second target parameter,
and the first target object is an SSB of SSBs other than
an SSB for beam management, or a CSI-RS of CSI-RSs
other than a CSI-RS for beam management.
[0204] Optionally, when the first notification message
includes the target information, the first notification mes-
sage indicates the first antenna panel in the following

33 34 



EP 3 911 027 A1

19

5

10

15

20

25

30

35

40

45

50

55

manner:
determining the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0205] Optionally, the network side device 500 further
includes:
a third transmission module, configured to receive a sec-
ond notification message sent by the terminal device,
where the second notification message is used to indi-
cate the first antenna panel.
[0206] Optionally, the second notification message in-
cludes second indication information, and the second in-
dication information is used to instruct the first antenna
panel in any one of the following manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0207] Optionally, the second notification message in-
cludes at least one of a beam report and an SRS that is
sent to the network side device.
[0208] Optionally, when the second notification mes-
sage includes the beam report, the terminal device indi-
cates the first antenna panel to the network side device
through the beam report.
[0209] Optionally, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

a second target antenna panel corresponding to pan-
el information that is not included in the beam report
is the first antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
a second target antenna panel corresponding to pan-
el information that is not included in all beam reports
sent in at least M times among beam reports sent in
recent N times is the first antenna panel; and
a second target antenna panel that is implicitly indi-

cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0210] Optionally, each beam report includes a meas-
urement result of at least one antenna panel;

where that the beam report does not include the pan-
el information of the second target antenna panel is:
the beam report does not include a measurement
result of the second target antenna panel; and
that the beam report implicitly indicates the second
target antenna panel is: the beam report indicates
that the measurement result of the second target an-
tenna panel is lower than a preset threshold.

[0211] Optionally, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0212] Optionally, the first antenna panel is indicated
through the SRS in any one of the following manners:

an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
an antenna panel corresponding to panel informa-
tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0213] Optionally, the panel information that is includ-
ed in the SRS is: panel information that is included in a
first target object of the SRS, and the first target object
is an SRS for beam management or an SRS of all SRSs
other than an SRS for beam management.
[0214] Optionally, an antenna panel corresponding to
panel information that is implicitly indicated in an SRS
that is sent at the L-th time is: an antenna panel corre-
sponding to an SRS that is not sent at the L-th time, where
L is a positive integer less than or equal to N.
[0215] Optionally, the second determining module is
specifically configured to: determine the first antenna
panel that has not performed uplink and/or downlink
transmission for a preset duration.
[0216] Optionally, not performing uplink transmission
includes: neither data information nor control information
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is sent on the first antenna panel.
[0217] Optionally, not performing uplink transmission
includes or does not include: sending a target sounding
reference signal SRS on the first antenna panel, where
the target SRS is an SRS for beam management.
[0218] Optionally, before the determining the first an-
tenna panel that has not performed uplink and/or down-
link transmission for a preset duration, the network side
device further includes:

a fourth transmission module, configured to send tar-
get information to the terminal device;
where the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

[0219] Optionally, a third target parameter of the target
information includes or implicitly indicates panel informa-
tion of the second antenna panel, and the second anten-
na panel is an antenna panel of antenna panels of the
terminal device other than the first antenna panel.
[0220] Optionally, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
[0221] Optionally, the third target parameter is a target
reference signal, and the second antenna panel is an
antenna panel corresponding to the target reference sig-
nal in the beam report.
[0222] Optionally, when the target reference signal
corresponds to at least two first target antenna panels,
the second antenna panel is an antenna panel having a
better reporting result among the at least two first target
antenna panels.
[0223] Optionally, not performing downlink transmis-
sion includes or does not include: receiving a second
target object on the first antenna panel, where the second
target object is an SSB or a CSI-RS for beam manage-
ment.
[0224] The network side device provided in embodi-
ments of the present disclosure can implement the proc-
esses implemented by the network side device in the
method embodiment of FIG. 3. To avoid repetition, details
are not described herein again.
[0225] FIG. 6 is a schematic diagram of a hardware
structure of a mobile terminal according to an embodi-
ment of this disclosure.
[0226] The mobile terminal 600 includes, but is not lim-
ited to: a radio frequency unit 601, a network module 602,
an audio output unit 603, an input unit 604, a sensor 605,
a display unit 606, a user input unit 607, an interface unit
608, a memory 609, a processor 610, and a power supply
611. A person skilled in the art may understand that the
structure of the mobile terminal shown in FIG. 6 consti-
tutes no limitation on the mobile terminal, and the mobile
terminal may include more or fewer parts than those

shown in the figure, or combine some parts, or have a
different part arrangement. In this embodiment of the
present disclosure, the mobile terminal includes, but is
not limited to, a mobile phone, a tablet computer, a laptop
computer, a palmtop computer, an in-vehicle terminal, a
wearable device, a pedometer, and the like.
[0227] The processor 610 is configured to determine
a first antenna panel that is to be turned off; and control
the first antenna panel to be in an off state.
[0228] Optionally, the processor 610 is specifically
configured to receive a first notification message sent by
a network side device; and determine the first antenna
panel according to the first notification message.
[0229] Optionally, the first notification message in-
cludes first indication information, and the first indication
information is used for instruction in any one of the fol-
lowing manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0230] Optionally, the first notification message in-
cludes at least one of downlink measurement informa-
tion, a sounding reference signal SRS initially configured
by the network side device for the terminal device, an
SRS configured and activated by the network side device
for the terminal device, and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0231] Optionally, when the first notification message
includes downlink measurement information and a first
target parameter, the determining, by the processor 610,
a first antenna panel that is to be turned off includes any
one of the following:

determining that an antenna panel corresponding to
panel information that is not included in the downlink
measurement information is the first antenna panel;
determining that an antenna panel corresponding to
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panel information that is not included in the first target
parameter is the first antenna panel, where the first
target parameter is a sounding reference signal SRS
initially configured for the terminal device or an SRS
configured and activated by the network side device
for the terminal device; and
determining that an intersection set or a union set of
an antenna panel corresponding to panel informa-
tion that is not included in the downlink measurement
information and an antenna panel corresponding to
panel information that is not included in the first target
parameter is the first antenna panel.

[0232] Optionally, the antenna panel corresponding to
the panel information that is not included in the first target
parameter is: an antenna panel corresponding to panel
information that is not included in a first target object of
the first target parameter, and the first target object is an
SRS of all SRSs other than an SRS for beam manage-
ment.
[0233] Optionally, the downlink measurement informa-
tion includes a second target parameter, the second tar-
get parameter is a synchronization signal block SSB or
a channel state information reference signal CSI-RS, the
antenna panel corresponding to the panel information
that is not included in the downlink measurement infor-
mation is: an antenna panel corresponding to panel in-
formation included in a first target object of the second
target parameter, and the first target object is an SSB of
SSBs other than an SSB for beam management, or a
CSI-RS of CSI-RSs other than a CSI-RS for beam man-
agement.
[0234] Optionally, when the first notification message
includes the target information, the determining, by the
processor 610, a first antenna panel that is to be turned
off includes:
determining the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0235] Optionally, the radio frequency unit 601 is con-
figured to: send a second notification message to the
network side device, so that the network side device de-
termines the first antenna panel according to the second
notification message.
[0236] Optionally, the second notification message in-
cludes second indication information, and the second in-
dication information is used to instruct the first antenna
panel in any one of the following manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off

state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0237] Optionally, the second notification message in-
cludes at least one of a beam report and an SRS that is
sent to the network side device.
[0238] Optionally, when the second notification mes-
sage includes the beam report, the terminal device indi-
cates the first antenna panel to the network side device
through the beam report.
[0239] Optionally, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

a second target antenna panel corresponding to pan-
el information that is not included in the beam report
is the first antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
a second target antenna panel corresponding to pan-
el information that is not included in all beam reports
sent in at least M times among beam reports sent in
recent N times is the first antenna panel; and
a second target antenna panel that is implicitly indi-
cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0240] Optionally, each beam report includes a meas-
urement result of at least one antenna panel;

where that the beam report does not include the pan-
el information of the second target antenna panel is:
the beam report does not include a measurement
result of the second target antenna panel; and
that the beam report implicitly indicates the second
target antenna panel is: the beam report indicates
that the measurement result of the second target an-
tenna panel is lower than a preset threshold.

[0241] Optionally, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0242] Optionally, the first antenna panel is indicated
through the SRS in any one of the following manners:
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an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
an antenna panel corresponding to panel informa-
tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0243] Optionally, the panel information that is includ-
ed in the SRS is: panel information that is included in a
first target object of the SRS, and the first target object
is an SRS for beam management or an SRS of all SRSs
other than an SRS for beam management.
[0244] Optionally, an antenna panel corresponding to
panel information that is implicitly indicated in an SRS
that is sent at the L-th time is: an antenna panel corre-
sponding to an SRS that is not sent at the L-th time, where
L is a positive integer less than or equal to N.
[0245] Optionally, the processor 610 is specifically
configured to: determine the first antenna panel that has
not performed uplink and/or downlink transmission for a
preset duration.
[0246] Optionally, not performing uplink transmission
includes: neither data information nor control information
is sent on the first antenna panel.
[0247] Optionally, not performing uplink transmission
includes or does not include: sending a target sounding
reference signal SRS on the first antenna panel, where
the target SRS is an SRS for beam management.
[0248] Optionally, the radio frequency unit 601 is fur-
ther configured to: receive target information sent by the
network side device;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0249] Optionally, a third target parameter of the target
information includes or implicitly indicates panel informa-
tion of the second antenna panel, and the second anten-
na panel is an antenna panel of antenna panels of the
terminal device other than the first antenna panel.
[0250] Optionally, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
[0251] Optionally, the third target parameter is a target
reference signal, and the second antenna panel is an
antenna panel corresponding to the target reference sig-

nal in the beam report.
[0252] Optionally, when the target reference signal
corresponds to at least two first target antenna panels,
the second antenna panel is an antenna panel having a
better reporting result among the at least two first target
antenna panels.
[0253] Optionally, not performing downlink transmis-
sion includes or does not include: receiving a second
target object on the first antenna panel, where the second
target object is an SSB or a CSI-RS for beam manage-
ment.
[0254] Optionally, the processor 601 is specifically
configured to:

if the terminal device includes the second antenna
panel other than the first antenna panel, control all
antenna panels belonging to the first antenna panel
to be in the off state; or
if the terminal device does not include the second
antenna panel other than the first antenna panel,
control a fifth target antenna panel of the first antenna
panel to be in the off state, and control a sixth target
antenna panel of the second antenna panel to be in
the on state.

[0255] Optionally, the sixth target antenna panel is any
one of the following antenna panels:

an antenna panel that receives a physical uplink con-
trol channel PUCCH;
a corresponding antenna panel that receives a phys-
ical uplink shared channel PUSCH;
an antenna panel that receives a physical downlink
control channel PDCCH;
a corresponding antenna panel that receives a phys-
ical downlink shared channel PDSCH;
a most recently scheduled antenna panel; and
an antenna panel corresponding to the best beam.

[0256] Optionally, the controlling the first antenna pan-
el to be in an off state includes any one of the following:
turning off a sending module and/or a receiving module
of the first antenna panel.
[0257] Optionally, the turning off, by the processor 601,
a sending module of the first antenna panel includes:

skipping transmitting uplink service data and/or con-
trol information on the first antenna panel;
allowing or not allowing transmission of a codebook
based SRS and a non-codebook based SRS on the
first antenna panel;
allowing or not allowing sending of an SRS for beam
management on the first antenna panel;
where during transmission of a codebook based
SRS, a non-codebook based SRS, or an SRS for
beam management on the first antenna panel, a
transmission delay of the network side device in-
cludes an additional delay, and the additional delay
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is used to indicate time for turning on the first antenna
panel.

[0258] Optionally, an SRS that is allowed to be sent
and that is used for beam management on the first an-
tenna panel is aperiodic.
[0259] Optionally, the turning off, by the processor 601,
a receiving module of the first antenna panel includes:

skipping transmitting downlink service data and/or
control information on the first antenna panel;
allowing or not allowing reception of a reference sig-
nal corresponding to first downlink channel state in-
formation CSI on the first antenna panel, where the
reference signal corresponding to the first downlink
CSI is a reference signal not for beam management;
and
allowing or not allowing reception of a reference sig-
nal corresponding to second CSI on the first antenna
panel, where the reference signal corresponding to
the second CSI is a reference signal for beam man-
agement;
where during reception of the reference signal cor-
responding to the first downlink CSI or the reference
signal corresponding to the second downlink CSI on
the first antenna panel, a transmission delay of the
network side device includes an additional delay,
and the additional delay is used to indicate time for
turning on the first antenna panel.

[0260] Optionally, a reference signal that is allowed to
be received and that corresponds to the second CSI on
the first antenna panel is aperiodic.
[0261] Optionally, repetition setting of the reference
signal corresponding to the second CSI is the on state.
[0262] Optionally, the reference signal corresponding
to the second CSI includes an SSB or a CSI-RS.
[0263] Optionally, the second antenna panel of the ter-
minal device other than the first antenna panel is in the
on state.
[0264] Optionally, that the second antenna panel is in
the on state is: allowing transmission of service data,
control information, and a reference signal on the second
antenna panel.
[0265] In the embodiments of the present disclosure,
after the first antenna panel that is to be turned off is
determined, the first antenna panel is turned off. In this
way, some or all of antenna panels of the terminal device
may be turned off, thereby reducing power consumption
of the terminal device and increasing standby time of the
terminal device.
[0266] It should be understood that, in this embodiment
of the present disclosure, the radio frequency unit 601
may be configured to receive and transmit information,
or receive and transmit signals during a call. Specifically,
the radio frequency unit 601 receives downlink data from
a base station, and transmits the downlink data to the
processor 610 for processing; and in addition, transmits

uplink data to the base station. Generally, the radio fre-
quency unit 601 includes but is not limited to an antenna,
at least one amplifier, a transceiver, a coupler, a low noise
amplifier, a duplexer, and the like. In addition, the radio
frequency unit 601 can also communicate with another
device through a wireless communications system and
network.
[0267] The mobile terminal provides wireless broad-
band Internet access for a user by using the network
module 602, for example, helping the user send and re-
ceive an email, browse a web page, and access stream-
ing media.
[0268] The audio output unit 603 can convert audio
data received by the radio frequency unit 601 or the net-
work module 602 or stored in the memory 609 into an
audio signal, and output the audio signal into sound.
Moreover, the audio output unit 603 may further provide
audio output (for example, call signal receiving sound
and message receiving sound) related to a specific func-
tion executed by the mobile terminal 600. The audio out-
put unit 603 includes a speaker, a buzzer, a telephone
receiver, and the like.
[0269] The input unit 604 is configured to receive audio
or radio frequency signals. The input unit 604 may include
a graphics processing unit (Graphics Processing Unit,
GPU) 6041 and a microphone 6042. The graphics
processing unit 6041 processes image data of a static
image or a video obtained by an image capturing appa-
ratus (such as, a camera) in a video capturing mode or
an image capturing mode. A processed image frame can
be displayed on the display unit 606. The image frame
processed by the graphics processing unit 6041 can be
stored in the memory 609 (or another storage medium)
or sent via the radio frequency unit 601 or the network
module 602. The microphone 6042 may receive sound
and can process such sound into audio data. The proc-
essed audio data may be converted, in a call mode, into
a format that can be sent by the radio frequency unit 601
to a mobile communication base station for output.
[0270] The mobile terminal 600 further includes at least
one sensor 605, such as a light sensor, a motion sensor,
and another sensor. Specifically, the light sensor in-
cludes an ambient light sensor and a proximity sensor.
The ambient light sensor may adjust luminance of the
display panel 6061 based on brightness of ambient light,
and the proximity sensor may disable the display panel
6061 and/or backlight when the mobile terminal 600 ap-
proaches an ear. As a type of the motion sensor, an ac-
celerometer sensor may detect an acceleration value in
each direction (generally, three axes), and detect a value
and a direction of gravity when the accelerometer sensor
is static, and may be used in an application for recogniz-
ing a mobile terminal posture (such as screen switching
between landscape and portrait modes, a related game,
or magnetometer posture calibration), a function related
to vibration recognition (such as a pedometer or a knock),
and the like. The sensor 605 may further include a fin-
gerprint sensor, a pressure sensor, an iris sensor, a mo-
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lecular sensor, a gyroscope, a barometer, a hygrometer,
a thermometer, an infrared sensor, and the like. Details
are not described herein.
[0271] The display unit 606 is configured to display in-
formation entered by a user or information provided for
the user. The display unit 606 may include a display panel
6061, and the display panel 6061 may be configured in
a form of liquid crystal display (Liquid Crystal Display,
LCD), organic light-emitting diode (Organic Light-Emit-
ting Diode, OLED), or the like.
[0272] The user input unit 607 may be configured to
receive input digit or character information and generate
key signal input related to user setting and function con-
trol of the mobile terminal. Specifically, the user input unit
607 includes a touch panel 6071 and other input devices
6072. The touch panel 6071, also called a touch screen,
can collect a touch operation of the user on or near the
touch panel 6071 (For example, the user uses any suit-
able object or accessory such as a finger or a stylus to
operate on or near the touch panel 6071). The touch pan-
el 6071 may include two parts: a touch detection appa-
ratus and a touch controller. The touch detection appa-
ratus detects a touch position of the user, detects a signal
brought by the touch operation, and transmits the signal
to the touch controller. The touch controller receives
touch information from the touch detection apparatus,
converts the touch information into contact coordinates,
sends the contact coordinates to the processor 610, and
receives and executes a command sent by the processor
610. In addition, the touch panel 6071 can be implement-
ed in various types such as resistive, capacitive, infrared,
and surface acoustic waves. In addition to the touch panel
6071, the user input unit 607 may further include the other
input devices 6072. Specifically, the another input device
6072 may include, but not limited to, a physical keyboard,
a function key (for example, a volume control key or a
switch key), a trackball, a mouse, and a joystick. Details
are not described herein.
[0273] Further, the touch panel 6071 may cover the
display panel 6061. When detecting the touch operation
on or near the touch panel 6071, the touch panel 6071
transmits the touch operation to the processor 610 to
determine a type of a touch event, and then the processor
610 provides corresponding visual output on the display
panel 6061 based on the type of the touch event. In FIG.
6, aL-though the touch panel 6071 and the display panel
6061 are used as two independent parts to implement
input and output functions of the mobile terminal, in some
embodiments, the touch panel 6071 and the display pan-
el 6061 may be integrated to implement the input and
output functions of the mobile terminal. Details are not
described herein.
[0274] The interface unit 608 is an interface connecting
an external apparatus to the mobile terminal 600. For
example, the external apparatus may include a wired or
wireless headset jack, an external power supply (or a
battery charger) port, a wired or wireless data port, a
storage card port, a port for connecting an apparatus

having an identification module, an audio input/output
(Input/Output, I/O) port, a video I/O port, a headset jack,
or the like. The interface unit 608 may be configured to
receive input (such as data information and power) from
the external apparatus and transmit the received input
to one or more elements in the mobile terminal 600, or
may be configured to transmit data between the mobile
terminal 600 and the external apparatus.
[0275] The memory 609 may be configured to store a
software program and various data. The memory 609
may mainly include a program storage area and a data
storage area. The program storage area may store an
operating system, an application program required by at
least one function (such as a sound playback function
and an image playback function), and the like. The data
storage area may store data (such as audio data and a
phone book) created based on the use of the mobile
phone, and the like. In addition, the memory 609 may
include a high-speed random access memory or a non-
volatile memory, for example, at least one disk storage
device, a flash memory, or another volatile solid-state
storage device.
[0276] The processor 610 is a control center of the mo-
bile terminal, and is connected to all parts of the entire
mobile terminal by using various interfaces and lines, and
performs various functions of the mobile terminal and
processes data by running or executing the software pro-
gram and/or the module that are/is stored in the memory
609 and invoking the data stored in the memory 609, to
implement overall monitoring on the mobile terminal. The
processor 610 may include one or more processing units.
Optionally, the processor 610 may integrate an applica-
tion processor and a modem processor. The application
processor mainly processes an operating system, a user
interface, an application program, and the like. The mo-
dem processor mainly processes wireless communica-
tion. It may be understood that the foregoing modem
processor may not be integrated into the processor 610.
[0277] The mobile terminal 600 may further include a
power supply 611 (such as a battery) that supplies power
to each component. Optionally, the power supply 611
may be logically connected to the processor 610 by using
a power supply management system, to implement func-
tions such as charging, discharging, and power con-
sumption management by using the power supply man-
agement system.
[0278] In addition, the mobile terminal 600 includes
some functional modules not shown, and details are not
described herein again.
[0279] Optionally, an embodiment of the present dis-
closure further provides a terminal, including a processor
610, a memory 609, and a computer program that is
stored in the memory 609 and that can run on the proc-
essor 610. When the computer program is executed by
the processor 610, each process of embodiments of the
foregoing antenna panel control method can be imple-
mented, and a same technical effect can be achieved.
To avoid repetition, details are not described herein
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again.
[0280] Referring to FIG. 7, FIG. 7 is a structural dia-
gram of another network side device according to an em-
bodiment of the present disclosure. As shown in FIG. 7,
the network side device 700 includes a processor 701,
a transceiver 702, a memory 703, and a bus interface.
[0281] The transceiver 702 is configured to send a first
notification message to the terminal device, where the
first notification message is used to indicate the first an-
tenna panel.
[0282] Optionally, the first notification message in-
cludes first indication information, and the first indication
information is used for instruction in any one of the fol-
lowing manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0283] Optionally, the first notification message in-
cludes at least one of downlink measurement informa-
tion, a sounding reference signal SRS initially configured
by the network side device for the terminal device, an
SRS configured and activated by the network side device
for the terminal device, and target information;
where the target information is initial configuration infor-
mation or activation configuration information used by
the terminal device to receive data, or the target informa-
tion is initial configuration information or activation con-
figuration information used by the terminal device to re-
ceive control information.
[0284] Optionally, when the first notification message
includes downlink measurement information and a first
target parameter, the first notification message indicates
the first antenna panel in any one of the following man-
ners:

the first antenna panel is indicated by panel informa-
tion that is not included in the downlink measurement
information;
the first antenna panel is indicated by panel informa-
tion that is not included in the first target parameter,
where the first target parameter is a sounding refer-
ence signal SRS initially configured for the terminal

device or an SRS configured and activated by the
network side device for the terminal device; and
the first antenna panel is indicated by an intersection
set or a union set of panel information that is not
included in the downlink measurement information
and panel information that is not included in the first
target parameter.

[0285] Optionally, the panel information that is not in-
cluded in the first target parameter is: panel information
that is not included in a first target object of the first target
parameter, and the first target object is an SRS of all
SRSs other than an SRS for beam management.
[0286] Optionally, the downlink measurement informa-
tion includes a second target parameter, the second tar-
get parameter is a synchronization signal block SSB or
a channel state information reference signal CSI-RS, the
panel information that is not included in the downlink
measurement information is: panel information included
in a first target object of the second target parameter,
and the first target object is an SSB of SSBs other than
an SSB for beam management, or a CSI-RS of CSI-RSs
other than a CSI-RS for beam management.
[0287] Optionally, when the first notification message
includes the target information, the first notification mes-
sage indicates the first antenna panel in the following
manner:
determining the first antenna panel according to a third
target parameter in the target information, where the third
target parameter is panel information of a second anten-
na panel or the third target parameter is associated with
a second antenna panel, and the second antenna panel
is an antenna panel of all antenna panels of the terminal
device other than the first antenna panel.
[0288] Optionally, before the determining a first anten-
na panel that is to be turned off on the terminal device,
the method further includes:
receiving a second notification message sent by the ter-
minal device, where the second notification message is
used to indicate the first antenna panel.
[0289] Optionally, the second notification message in-
cludes second indication information, and the second in-
dication information is used to instruct the first antenna
panel in any one of the following manners:

instructing a second antenna panel to be in an on
state, where the second antenna panel is an antenna
panel of all antenna panels of the terminal device
other than the first antenna panel;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel to
be in the on state;
instructing a third antenna panel to switch from the
on state to the off state, where the third antenna pan-
el is at least one antenna panel of antenna panels
that are currently in the on state; and
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instructing a fourth antenna panel to switch from the
off state to the on state, where the fourth antenna
panel is at least one antenna panel of antenna panels
that are currently in the off state.

[0290] Optionally, the second notification message in-
cludes at least one of a beam report and an SRS that is
sent to the network side device.
[0291] Optionally, when the second notification mes-
sage includes the beam report, the terminal device indi-
cates the first antenna panel to the network side device
through the beam report.
[0292] Optionally, the first antenna panel is indicated
through the beam report in any one of the following man-
ners:

a second target antenna panel corresponding to pan-
el information that is not included in the beam report
is the first antenna panel;
a second target antenna panel implicitly indicated by
the beam report is the first antenna panel;
a second target antenna panel corresponding to pan-
el information that is not included in all beam reports
sent in at least M times among beam reports sent in
recent N times is the first antenna panel; and
a second target antenna panel that is implicitly indi-
cated by all beam reports sent in at least M times
among beam reports sent in recent N times is the
first antenna panel;
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0293] Optionally, each beam report includes a meas-
urement result of at least one antenna panel;

where that the beam report does not include the pan-
el information of the second target antenna panel is:
the beam report does not include a measurement
result of the second target antenna panel; and
that the beam report implicitly indicates the second
target antenna panel is: the beam report indicates
that the measurement result of the second target an-
tenna panel is lower than a preset threshold.

[0294] Optionally, when the second notification mes-
sage includes an SRS, the terminal device indicates the
first antenna panel to the network side device through
the SRS.
[0295] Optionally, the first antenna panel is indicated
through the SRS in any one of the following manners:

an antenna panel corresponding to panel informa-
tion that is not included in the SRS is the first antenna
panel;
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in the SRS is the
first antenna panel;
an antenna panel corresponding to panel informa-

tion that is not included in all SRSs sent in at least
M times among SRSs sent in recent N times is the
first antenna panel; and
an antenna panel corresponding to panel informa-
tion that is not implicitly indicated in all SRSs sent in
at least M times among SRSs sent in recent N times
is the first antenna panel; and
where N is an integer greater than 1, and M is a
positive integer less than or equal to N.

[0296] Optionally, the panel information that is includ-
ed in the SRS is: panel information that is included in a
first target object of the SRS, and the first target object
is an SRS for beam management or an SRS of all SRSs
other than an SRS for beam management.
[0297] Optionally, an antenna panel corresponding to
panel information that is implicitly indicated in an SRS
that is sent at the L-th time is: an antenna panel corre-
sponding to an SRS that is not sent at the L-th time, where
L is a positive integer less than or equal to N.
[0298] Optionally, the processor 701 is specifically
configured to:
determine the first antenna panel that has not performed
uplink and/or downlink transmission for a preset duration.
[0299] Optionally, not performing uplink transmission
includes: neither data information nor control information
is sent on the first antenna panel.
[0300] Optionally, not performing uplink transmission
includes or does not include: sending a target sounding
reference signal SRS on the first antenna panel, where
the target SRS is an SRS for beam management.
[0301] Optionally, the transceiver 702 is further config-
ured to:

send target information to the terminal device;
where the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

[0302] Optionally, a third target parameter of the target
information includes or implicitly indicates panel informa-
tion of the second antenna panel, and the second anten-
na panel is an antenna panel of antenna panels of the
terminal device other than the first antenna panel.
[0303] Optionally, the target information includes a
transmission configuration indicator state TCI state, and
the third target parameter is a parameter in the TCI state.
[0304] Optionally, the third target parameter is a target
reference signal, and the second antenna panel is an
antenna panel corresponding to the target reference sig-
nal in the beam report.
[0305] Optionally, when the target reference signal
corresponds to at least two first target antenna panels,
the second antenna panel is an antenna panel having a
better reporting result among the at least two first target
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antenna panels.
[0306] Optionally, not performing downlink transmis-
sion includes or does not include: receiving a second
target object on the first antenna panel, where the second
target object is an SSB or a CSI-RS for beam manage-
ment.
[0307] In FIG. 7, the bus architecture may include any
number of interconnected buses and bridges, which are
specifically connected together by various circuits of one
or more processors represented by the processor 701
and a memory represented by the memory 703. The bus
architecture may further link various other circuits such
as a peripheral device, a voltage regulator, and a power
management circuit together. These are all well-known
in the art, and therefore are not further described in this
specification. The bus interface provides an interface.
The transceiver 702 may be a plurality of elements, in
other words, includes a transmitter and a receiver, and
provides a unit configured to communicate with various
other apparatuses on a transmission medium. For differ-
ent user equipment, the user interface 704 may alterna-
tively be an interface for externally and internally con-
necting required equipment. The connected equipment
includes but is not limited to a keypad, a display, a speak-
er, a microphone, a joystick, and the like.
[0308] The processor 701 is responsible for bus archi-
tecture management and general processing. The mem-
ory 703 may store data used by the processor 701 when
the processor 701 performs an operation.
[0309] Optionally, an embodiment of the present dis-
closure further provides a network side device, including
a processor 701, a memory 703, and a computer program
that is stored in the memory 703 and that can run on the
processor 701. When the computer program is executed
by the processor 701, each process of embodiments of
the foregoing antenna panel control method can be im-
plemented, and a same technical effect can be achieved.
To avoid repetition, details are not described herein
again.
[0310] An embodiment of the present disclosure fur-
ther provides a computer readable storage medium,
where the computer readable storage medium stores a
computer program, the computer program, when execut-
ed by the processor, implements the processes of the
embodiments of the antenna panel control method for a
terminal device side provided in the embodiment of the
present disclosure, or the computer program, when ex-
ecuted by the processor, implements the processes of
the embodiments of the antenna panel control method
for a network side device side provided in the embodi-
ment of the present disclosure, and the same technical
effects can be achieved. To avoid repetition, details are
not described herein again. The computer readable stor-
age medium is, for example, a read-only memory (Read-
Only Memory, ROM for short), a random access memory
(Random Access Memory, RAM for short), a magnetic
disk, or an optical disc.
[0311] A person of ordinary skill in the art may be aware

that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by using electronic
hardware or a combination of computer software and
electronic hardware. Whether the functions are per-
formed by hardware or software depends on particular
applications and design constraint conditions of the tech-
nical solutions. A person skilled in the art may use differ-
ent methods to implement the described functions for
each particular application, but it should not be consid-
ered that the implementation goes beyond the scope of
the present disclosure.
[0312] A person skilled in the art can clearly under-
stand that to describe conveniently and concisely, for a
specific working process of the system, apparatus, and
unit described above, refer to the corresponding process
in the foregoing method embodiments. Details are not
described herein again.
[0313] In the embodiments provided in this application,
it should be understood that the disclosed apparatus and
method may be implemented in other manners. For ex-
ample, the described apparatus embodiment is merely
an example. For example, the unit division is merely log-
ical function division and may be other division in actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another sys-
tem, or some features may be ignored or not performed.
In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may
be implemented by using some interfaces. The indirect
couplings or communication connections between the
apparatuses or units may be implemented in electronic,
mechanical, or other forms.
[0314] The units described as separate components
may or may not be physically separated, and the com-
ponents displayed as units may or may not be physical
units, and may be located in one place or may be distrib-
uted on a plurality of network units. Some or all of the
units may be selected based on actual requirements to
achieve the objectives of the solutions of the embodi-
ments of the present disclosure.
[0315] In addition, functional units in each embodiment
of the present disclosure may be integrated into one
processing unit, or each unit may have separate physical
existence, or two or more units may be integrated in one
unit.
[0316] If the function is implemented in the form of soft-
ware function units and sold or used as independent
products, the function may be stored in a computer read-
able storage medium. Based on such an understanding,
the technical solutions of the present disclosure essen-
tially, or the part contributing to the related art, or some
of the technical solutions may be implemented in a form
of a software product. The computer software product is
stored in a storage medium, and includes several instruc-
tions for instructing a computer device (which may be a
personal computer, a server, a network device, or the
like) to perform all or some of the steps of the methods
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described in the embodiments of the present disclosure.
The storage medium includes various mediums, such as
a USB flash disk, a removable hard disk, a ROM, a RAM,
a magnetic disk, or an optical disc, that can store program
code.
[0317] A person of ordinary skill in the art can under-
stand that all or some of the procedures in the methods
of the foregoing embodiments may be implemented by
a computer program controlling related hardware. The
program may be stored in a computer-readable storage
medium. When the program is executed, the procedures
of the embodiments of the foregoing methods may be
performed. The foregoing storage medium may be a
magnetic disk, an optical disc, a read-only memory
(Read-Only Memory, ROM), a random access memory
(Random Access Memory, RAM), or the like.
[0318] It may be understood that the embodiments de-
scribed in the embodiments of the present disclosure
may be implemented by hardware, software, firmware,
middleware, microcode, or a combination thereof. For
implementation with hardware, the processing unit may
be implemented in one or more application specific inte-
grated circuits (Application Specific Integrated Circuit,
ASIC), a digital signal processor (Digital Signal Proces-
sor, DSP), a digital signal processing device (DSP De-
vice, DSPD), a programmable logic device (Programma-
ble Logic Device, PLD), a field-programmable gate array
(Field-Programmable Gate Array, FPGA), a general-pur-
pose processor, a controller, a microcontroller, a micro-
processor, another electronic unit for implementing the
functions of the present disclosure, or a combination
thereof.
[0319] For implementation by software, technologies
described in the embodiments of the present disclosure
may be implemented by executing functional modules
(for example, a process and a function) in the embodi-
ments of the present disclosure. Software codes can be
stored in the memory and executed by the processor.
The memory may be implemented inside or outside the
processor.
[0320] The foregoing descriptions are merely specific
implementations of the present disclosure, but are not
intended to limit the protection scope of the present dis-
closure. Any variation or replacement readily figured out
by a person skilled in the art within the technical scope
disclosed in the present disclosure shall fall within the
protection scope of the present disclosure. Therefore,
the protection scope of the present disclosure shall be
subject to the protection scope of the claims.

Claims

1. An antenna panel control method, applied to a ter-
minal device having at least two antenna panels,
comprising:

determining a first antenna panel that is to be

turned off; and
controlling the first antenna panel to be in an off
state.

2. The method according to claim 1, wherein the deter-
mining a first antenna panel that is to be turned off
on the terminal device comprises:

receiving a first notification message sent by a
network side device; and
determining the first antenna panel according to
the first notification message.

3. The method according to claim 2, wherein the first
notification message comprises first indication infor-
mation, and the first indication information is used
for instruction in any one of following manners:

instructing a second antenna panel to be in an
on state, wherein the second antenna panel is
an antenna panel of all antenna panels of the
terminal device other than the first antenna pan-
el;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel
to be in the on state;
instructing a third antenna panel to switch from
the on state to the off state, wherein the third
antenna panel is at least one antenna panel of
antenna panels that are currently in the on state;
and
instructing a fourth antenna panel to switch from
the off state to the on state, wherein the fourth
antenna panel is at least one antenna panel of
antenna panels that are currently in the off state.

4. The method according to claim 2, wherein the first
notification message comprises at least one of down-
link measurement information, a sounding reference
signal SRS initially configured by the network side
device for the terminal device, an SRS configured
and activated by the network side device for the ter-
minal device, and target information;
wherein the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

5. The method according to claim 4, wherein when the
first notification message comprises downlink meas-
urement information and a first target parameter, the
determining a first antenna panel that is to be turned
off comprises any one of following:
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determining that an antenna panel correspond-
ing to panel information that is not comprised in
the downlink measurement information is the
first antenna panel;
determining that an antenna panel correspond-
ing to panel information that is not comprised in
the first target parameter is the first antenna pan-
el, wherein the first target parameter is a sound-
ing reference signal SRS initially configured for
the terminal device or an SRS configured and
activated by the network side device for the ter-
minal device; and
determining that an intersection set or a union
set of an antenna panel corresponding to panel
information that is not comprised in the downlink
measurement information and an antenna panel
corresponding to panel information that is not
comprised in the first target parameter is the first
antenna panel.

6. The method according to claim 5, wherein the an-
tenna panel corresponding to the panel information
that is not comprised in the first target parameter is:
an antenna panel corresponding to panel informa-
tion that is not comprised in a first target object of
the first target parameter, and the first target object
is an SRS of all SRSs other than an SRS for beam
management.

7. The method according to claim 5, wherein the down-
link measurement information comprises a second
target parameter, the second target parameter is a
synchronization signal block SSB or a channel state
information reference signal CSI-RS, the antenna
panel corresponding to the panel information that is
not comprised in the downlink measurement infor-
mation is: an antenna panel corresponding to panel
information comprised in a first target object of the
second target parameter, and the first target object
is an SSB of SSBs other than an SSB for beam man-
agement, or a CSI-RS of CSI-RSs other than a CSI-
RS for beam management.

8. The method according to claim 4, wherein when the
first notification message comprises the target infor-
mation, the determining a first antenna panel that is
to be turned off comprises:
determining the first antenna panel according to a
third target parameter in the target information,
wherein the third target parameter is panel informa-
tion of a second antenna panel or the third target
parameter is associated with a second antenna pan-
el, and the second antenna panel is an antenna panel
of all antenna panels of the terminal device other
than the first antenna panel.

9. The method according to claim 1, after the determin-
ing a first antenna panel that is to be turned off, further

comprising:
sending a second notification message to the net-
work side device, so that the network side device
determines the first antenna panel according to the
second notification message.

10. The method according to claim 9, wherein the sec-
ond notification message comprises second indica-
tion information, and the second indication informa-
tion is used to instruct the first antenna panel in any
one of following manners:

instructing a second antenna panel to be in an
on state, wherein the second antenna panel is
an antenna panel of all antenna panels of the
terminal device other than the first antenna pan-
el;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel
to be in the on state;
instructing a third antenna panel to switch from
the on state to the off state, wherein the third
antenna panel is at least one antenna panel of
antenna panels that are currently in the on state;
and
instructing a fourth antenna panel to switch from
the off state to the on state, wherein the fourth
antenna panel is at least one antenna panel of
antenna panels that are currently in the off state.

11. The method according to claim 9, wherein the sec-
ond notification message comprises at least one of
a beam report and an SRS that is sent to the network
side device.

12. The method according to claim 11, wherein when
the second notification message comprises the
beam report, the terminal device indicates the first
antenna panel to the network side device through
the beam report.

13. The method according to claim 12, wherein the first
antenna panel is indicated through the beam report
in any one of following manners:

a second target antenna panel corresponding
to panel information that is not comprised in the
beam report is the first antenna panel;
a second target antenna panel implicitly indicat-
ed by the beam report is the first antenna panel;
a second target antenna panel corresponding
to panel information that is not comprised in all
beam reports sent in at least M times among
beam reports sent in recent N times is the first
antenna panel; and
a second target antenna panel that is implicitly
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indicated by all beam reports sent in at least M
times among beam reports sent in recent N
times is the first antenna panel;
wherein N is an integer greater than 1, and M is
a positive integer less than or equal to N.

14. The method according to claim 12, wherein each
beam report comprises a measurement result of at
least one antenna panel;

wherein that the beam report does not comprise
the panel information of the second target an-
tenna panel is: the beam report does not com-
prise a measurement result of the second target
antenna panel; and
that the beam report implicitly indicates the sec-
ond target antenna panel is: the beam report
indicates that the measurement result of the sec-
ond target antenna panel is lower than a preset
threshold.

15. The method according to claim 11, wherein when
the second notification message comprises an SRS,
the terminal device indicates the first antenna panel
to the network side device through the SRS.

16. The method according to claim 15, wherein the first
antenna panel is indicated through the SRS in at
least one of following manners:

an antenna panel corresponding to panel infor-
mation that is not comprised in the SRS is the
first antenna panel;
an antenna panel corresponding to panel infor-
mation that is not implicitly indicated in the SRS
is the first antenna panel;
an antenna panel corresponding to panel infor-
mation that is not comprised in all SRSs sent in
at least M times among SRSs sent in recent N
times is the first antenna panel; and
an antenna panel corresponding to panel infor-
mation that is not implicitly indicated in all SRSs
sent in at least M times among SRSs sent in
recent N times is the first antenna panel;
wherein N is an integer greater than 1, and M is
a positive integer less than or equal to N.

17. The method according to claim 16, wherein the panel
information that is comprised in the SRS is: panel
information that is comprised in a first target object
of the SRS, and the first target object is an SRS for
beam management or an SRS of all SRSs other than
an SRS for beam management.

18. The method according to claim 16, wherein an an-
tenna panel corresponding to panel information that
is implicitly indicated in an SRS that is sent at the L-
th time is: an antenna panel corresponding to an SRS

that is not sent at the L-th time, wherein L is a positive
integer less than or equal to N.

19. The method according to claim 1, wherein the deter-
mining a first antenna panel that is to be turned off
comprises: determining the first antenna panel that
has not performed uplink and/or downlink transmis-
sion for a preset duration.

20. The method according to claim 19, wherein not per-
forming uplink transmission comprises: neither data
information nor control information is sent on the first
antenna panel.

21. The method according to claim 19, wherein not per-
forming uplink transmission comprises or does not
comprise: sending a target sounding reference sig-
nal SRS on the first antenna panel, wherein the target
SRS is an SRS for beam management.

22. The method according to claim 19, wherein before
the determining the first antenna panel that has not
performed uplink and/or downlink transmission for a
preset duration, the method further comprises:

receiving target information sent by the network
side device;
wherein the target information is initial configu-
ration information or activation configuration in-
formation used by the terminal device to receive
data, or the target information is initial configu-
ration information or activation configuration in-
formation used by the terminal device to receive
control information.

23. The method according to claim 22, wherein a third
target parameter of the target information comprises
or implicitly indicates panel information of the second
antenna panel, and the second antenna panel is an
antenna panel of antenna panels of the terminal de-
vice other than the first antenna panel.

24. The method according to claim 8 or 23, wherein the
target information comprises a transmission config-
uration indicator state TCI state, and the third target
parameter is a parameter in the TCI state.

25. The method according to claim 24, wherein the third
target parameter is a target reference signal, and the
second antenna panel is an antenna panel corre-
sponding to the target reference signal in the beam
report.

26. The method according to claim 25, wherein when
the target reference signal corresponds to at least
two first target antenna panels, the second antenna
panel is an antenna panel having a better reporting
result among the at least two first target antenna pan-
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els.

27. The method according to claim 19, wherein not per-
forming downlink transmission comprises or does
not comprise: receiving a second target object on
the first antenna panel, wherein the second target
object is an SSB or a CSI-RS for beam management.

28. The method according to claim 19, wherein the con-
trolling the first antenna panel to be in an off state
comprises:

if the terminal device comprises a second an-
tenna panel other than the first antenna panel,
controlling all antenna panels belonging to the
first antenna panel to be in the off state; or
if the terminal device does not comprise the sec-
ond antenna panel other than the first antenna
panel, controlling a fifth target antenna panel of
the first antenna panel to be in the off state, and
controlling a sixth target antenna panel of the
second antenna panel to be in the on state.

29. The method according to claim 28, wherein the sixth
target antenna panel is any one of following antenna
panels:

an antenna panel that receives a physical uplink
control channel PUCCH;
a corresponding antenna panel that receives a
physical uplink shared channel PUSCH;
an antenna panel that receives a physical down-
link control channel PDCCH;
a corresponding antenna panel that receives a
physical downlink shared channel PDSCH;
a most recently scheduled antenna panel; and
an antenna panel corresponding to the best
beam.

30. The method according to claim 1, wherein the con-
trolling the first antenna panel to be in an off state
comprises any one of following:
turning off a sending module and/or a receiving mod-
ule of the first antenna panel.

31. The method according to claim 30, wherein the turn-
ing off a sending module of the first antenna panel
comprises:

skipping transmitting uplink service data and/or
control information on the first antenna panel;
allowing or not allowing transmission of a code-
book based SRS and a non-codebook based
SRS on the first antenna panel; and
allowing or not allowing sending of an SRS for
beam management on the first antenna panel;
wherein during transmission of a codebook
based SRS, a non-codebook based SRS, or an

SRS for beam management on the first antenna
panel, a transmission delay of the network side
device comprises an additional delay, and the
additional delay is used to indicate time for turn-
ing on the first antenna panel.

32. The method according to claim 31, wherein an SRS
that is allowed to be sent and that is used for beam
management on the first antenna panel is aperiodic.

33. The method according to claim 30, wherein the turn-
ing off a receiving module of the first antenna panel
comprises:

skipping transmitting downlink service data
and/or control information on the first antenna
panel;
allowing or not allowing reception of a reference
signal corresponding to first downlink channel
state information CSI on the first antenna panel,
wherein the reference signal corresponding to
the first downlink CSI is a reference signal not
for beam management; and
allowing or not allowing reception of a reference
signal corresponding to second CSI on the first
antenna panel, wherein the reference signal cor-
responding to the second CSI is a reference sig-
nal for beam management;
wherein during reception of the reference signal
corresponding to the first downlink CSI or the
reference signal corresponding to the second
downlink CSI on the first antenna panel, a trans-
mission delay of the network side device com-
prises an additional delay, and the additional de-
lay is used to indicate time for turning on the first
antenna panel.

34. The method according to claim 33, wherein a refer-
ence signal that is allowed to be received and that
corresponds to the second CSI on the first antenna
panel is aperiodic.

35. The method according to claim 33, wherein repetition
setting of the reference signal corresponding to the
second CSI is the on state.

36. The method according to claim 33, wherein the ref-
erence signal corresponding to the second CSI com-
prises an SSB or a CSI-RS.

37. The method according to claim 1, wherein the sec-
ond antenna panel of the terminal device other than
the first antenna panel is in the on state.

38. The method according to claim 37, wherein that the
second antenna panel is in the on state is: allowing
transmission of service data, control information,
and a reference signal on the second antenna panel.
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39. An antenna panel control method, applied to a net-
work side device, comprising:
determining a first antenna panel that is to be turned
off on a terminal device.

40. The method according to claim 39, wherein after the
determining a first antenna panel that is to be turned
off on the terminal device, the method further com-
prises:
sending a first notification message to the terminal
device, wherein the first notification message is used
to indicate the first antenna panel.

41. The method according to claim 40, wherein the first
notification message comprises first indication infor-
mation, and the first indication information is used
for instruction in any one of following manners:

instructing a second antenna panel to be in an
on state, wherein the second antenna panel is
an antenna panel of all antenna panels of the
terminal device other than the first antenna pan-
el;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel
to be in the on state;
instructing a third antenna panel to switch from
the on state to the off state, wherein the third
antenna panel is at least one antenna panel of
antenna panels that are currently in the on state;
and
instructing a fourth antenna panel to switch from
the off state to the on state, wherein the fourth
antenna panel is at least one antenna panel of
antenna panels that are currently in the off state.

42. The method according to claim 40, wherein the first
notification message comprises at least one of down-
link measurement information, a sounding reference
signal SRS initially configured by the network side
device for the terminal device, an SRS configured
and activated by the network side device for the ter-
minal device, and target information;
wherein the target information is initial configuration
information or activation configuration information
used by the terminal device to receive data, or the
target information is initial configuration information
or activation configuration information used by the
terminal device to receive control information.

43. The method according to claim 42, wherein when
the first notification message comprises downlink
measurement information and a first target param-
eter, the first notification message indicates the first
antenna panel in any one of following manners:

the first antenna panel is indicated by panel in-
formation that is not comprised in the downlink
measurement information;
the first antenna panel is indicated by panel in-
formation that is not comprised in the first target
parameter, wherein the first target parameter is
a sounding reference signal SRS initially config-
ured for the terminal device or an SRS config-
ured and activated by the network side device
for the terminal device; and
the first antenna panel is indicated by an inter-
section set or a union set of panel information
that is not comprised in the downlink measure-
ment information and panel information that is
not comprised in the first target parameter.

44. The method according to claim 43, wherein the panel
information that is not comprised in the first target
parameter is: panel information that is not comprised
in a first target object of the first target parameter,
and the first target object is an SRS of all SRSs other
than an SRS for beam management.

45. The method according to claim 43, wherein the
downlink measurement information comprises a
second target parameter, the second target param-
eter is a synchronization signal block SSB or a chan-
nel state information reference signal CSI-RS, the
panel information that is not comprised in the down-
link measurement information is: panel information
comprised in a first target object of the second target
parameter, and the first target object is an SSB of
SSBs other than an SSB for beam management, or
a CSI-RS of CSI-RSs other than a CSI-RS for beam
management.

46. The method according to claim 42, wherein when
the first notification message comprises the target
information, the first notification message indicates
the first antenna panel in following manner:
determining the first antenna panel according to a
third target parameter in the target information,
wherein the third target parameter is panel informa-
tion of a second antenna panel or the third target
parameter is associated with a second antenna pan-
el, and the second antenna panel is an antenna panel
of all antenna panels of the terminal device other
than the first antenna panel.

47. The method according to claim 39, before the deter-
mining a first antenna panel that is to be turned off
on the terminal device, further comprising:
receiving a second notification message sent by the
terminal device, wherein the second notification
message is used to indicate the first antenna panel.

48. The method according to claim 47, wherein the sec-
ond notification message comprises second indica-
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tion information, and the second indication informa-
tion is used to instruct the first antenna panel in any
one of following manners:

instructing a second antenna panel to be in an
on state, wherein the second antenna panel is
an antenna panel of all antenna panels of the
terminal device other than the first antenna pan-
el;
instructing the first antenna panel to be in the off
state;
instructing the first antenna panel to be in the off
state, and instructing the second antenna panel
to be in the on state;
instructing a third antenna panel to switch from
the on state to the off state, wherein the third
antenna panel is at least one antenna panel of
antenna panels that are currently in the on state;
and
instructing a fourth antenna panel to switch from
the off state to the on state, wherein the fourth
antenna panel is at least one antenna panel of
antenna panels that are currently in the off state.

49. The method according to claim 47, wherein the sec-
ond notification message comprises at least one of
a beam report and an SRS that is sent to the network
side device.

50. The method according to claim 49, wherein when
the second notification message comprises the
beam report, the terminal device indicates the first
antenna panel to the network side device through
the beam report.

51. The method according to claim 50, wherein the first
antenna panel is indicated through the beam report
in any one of following manners:

a second target antenna panel corresponding
to panel information that is not comprised in the
beam report is the first antenna panel;
a second target antenna panel implicitly indicat-
ed by the beam report is the first antenna panel;
a second target antenna panel corresponding
to panel information that is not comprised in all
beam reports sent in at least M times among
beam reports sent in recent N times is the first
antenna panel; and
a second target antenna panel that is implicitly
indicated by all beam reports sent in at least M
times among beam reports sent in recent N
times is the first antenna panel;
wherein N is an integer greater than 1, and M is
a positive integer less than or equal to N.

52. The method according to claim 51, wherein each
beam report comprises a measurement result of at

least one antenna panel;

wherein that the beam report does not comprise
the panel information of the second target an-
tenna panel is: the beam report does not com-
prise a measurement result of the second target
antenna panel; and
that the beam report implicitly indicates the sec-
ond target antenna panel is: the beam report
indicates that the measurement result of the sec-
ond target antenna panel is lower than a preset
threshold.

53. The method according to claim 49, wherein when
the second notification message comprises an SRS,
the terminal device indicates the first antenna panel
to the network side device through the SRS.

54. The method according to claim 53, wherein the first
antenna panel is indicated through the SRS in at
least one of following manners:

an antenna panel corresponding to panel infor-
mation that is not comprised in the SRS is the
first antenna panel;
an antenna panel corresponding to panel infor-
mation that is not implicitly indicated in the SRS
is the first antenna panel;
an antenna panel corresponding to panel infor-
mation that is not comprised in all SRSs sent in
at least M times among SRSs sent in recent N
times is the first antenna panel; and
an antenna panel corresponding to panel infor-
mation that is not implicitly indicated in all SRSs
sent in at least M times among SRSs sent in
recent N times is the first antenna panel;
wherein N is an integer greater than 1, and M is
a positive integer less than or equal to N.

55. The method according to claim 54, wherein the panel
information that is comprised in the SRS is: panel
information that is comprised in a first target object
of the SRS, and the first target object is an SRS for
beam management or an SRS of all SRSs other than
an SRS for beam management.

56. The method according to claim 54, wherein an an-
tenna panel corresponding to panel information that
is implicitly indicated in an SRS that is sent at the L-
th time is: an antenna panel corresponding to an SRS
that is not sent at the L-th time, wherein L is a positive
integer less than or equal to N.

57. The method according to claim 39, wherein the de-
termining a first antenna panel that is to be turned
off on the terminal device comprises:
determining the first antenna panel that has not per-
formed uplink and/or downlink transmission for a pre-
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set duration.

58. The method according to claim 57, wherein not per-
forming uplink transmission comprises: neither data
information nor control information is sent on the first
antenna panel.

59. The method according to claim 58, wherein not per-
forming uplink transmission comprises or does not
comprise: sending a target sounding reference sig-
nal SRS on the first antenna panel, wherein the target
SRS is an SRS for beam management.

60. The method according to claim 57, wherein before
the determining the first antenna panel that has not
performed uplink and/or downlink transmission for a
preset duration, the method further comprises:

sending target information to the terminal de-
vice;
wherein the target information is initial configu-
ration information or activation configuration in-
formation used by the terminal device to receive
data, or the target information is initial configu-
ration information or activation configuration in-
formation used by the terminal device to receive
control information.

61. The method according to claim 60, wherein a third
target parameter of the target information comprises
or implicitly indicates panel information of the second
antenna panel, and the second antenna panel is an
antenna panel of antenna panels of the terminal de-
vice other than the first antenna panel.

62. The method according to claim 46 or 61, wherein the
target information comprises a transmission config-
uration indicator state TCI state, and the third target
parameter is a parameter in the TCI state.

63. The method according to claim 62, wherein the third
target parameter is a target reference signal, and the
second antenna panel is an antenna panel corre-
sponding to the target reference signal in the beam
report.

64. The method according to claim 63, wherein when
the target reference signal corresponds to at least
two first target antenna panels, the second antenna
panel is an antenna panel having a better reporting
result among the at least two first target antenna pan-
els.

65. The method according to claim 57, wherein not per-
forming downlink transmission comprises or does
not comprise: receiving a second target object on
the first antenna panel, wherein the second target
object is an SSB or a CSI-RS for beam management.

66. A terminal device, having at least two antenna pan-
els, and comprising:

a first determining module, configured to deter-
mine a first antenna panel that is to be turned
off; and
a control module, configured to control the first
antenna panel to be in an off state.

67. A network side device, comprising:
a second determining module, configured to deter-
mine a first antenna panel that is to be turned off on
a terminal device.

68. A terminal device, comprising: a memory, a proces-
sor, and a program stored in the memory and exe-
cutable on the processor, wherein when the program
is executed by the processor, the steps of the anten-
na panel control method according to any one of
claims 1 to 38 are implemented.

69. A network side device, comprising: a memory, a
processor, and a program stored in the memory and
executable on the processor, wherein when the pro-
gram is executed by the processor, the steps of the
antenna panel control method according to any one
of claims 39 to 65 are implemented.

70. A computer readable storage medium, wherein the
computer readable storage medium stores a com-
puter program, and when the computer program is
executed by a processor, the steps of the antenna
panel control method according to any one of claims
1 to 65 are implemented.
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